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HDF..oooiiiieiiis Hierarchical Data Format
HDRF ... Hemispherical-Directional Reflectance Factor
JPL e Jet Propulsion Laboratory
LAL e Leaf Area Index
LaRC ..., Langley Research Center
MCF ..o Metadata Configuration File
MISR ..., Multiangle Imaging SpectroRadiometer
NASA. ..o, National Aeronautics and Space Administration
NCSA.....oo e, National Center for Supercomputing Applications
SCF e, Science Computing Facility
SDP ..o, Science Data Processing
SDPS....cooi, Science Data Production System
SMART ..o, Simulated MISR Ancillary Radiative Transfer
SOM ..ot Space-Oblique Mercator
TBD.ooiiiiiiieiieeeeieeeeeeeeeeee To Be Determined
TOA . Top-Of-Atmosphere
TOAC......cc i, Tropical Ocean Atmospheric Correction
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INTRODUCTION SECTION 1.0

1.0 INTRODUCTION
11 IDENTIFICATION

This document describes the external interfaces for Science Data Processing (SDP) of the Multi-
angle Imaging SpectroRadiometer (MISR) project. The MISR project is a component of the Earth

Observing System (EOS) Terra Mission, and the EOS Data Information System (EOSDIS), which

in themselves are components of the National Aeronautics and Space Administration’s (NASA)

Earth Science Enterprise.

1.2 OVERVIEW

MISR SDP exists to produce science and supporting data products from MISR instrument data.
All functions of the system are directed toward that goal. However, the system described in this
document is not intended to operate as an independent entity. The files described herein are a part
of the MISR standard products of the EOSDIS, adding information to EOSDIS needed to accom-
plish the MISR SDP agenda. The emphasis in this document will be on the external interfaces
with the LaRC DAAC for standard science data processing. The ECS Ingest subsystem will be the
agent for receiving all of the external input data needed by MISR. It will then be made available to
the MISR processing through the data server and staging facilities provided by ECS. After the
MISR standard processing is complete, the standard products will be archived through the EOS-
DIS data server and made available to users through the client services.

The MISR Science Computing Facility (SCF) will support the development of MISR science
algorithms and software, instrument calibration and performance assessment, as well as provide
quality assessment and data validation services with respect to MISR SDP. This will include pro-
duction of data and coefficients required to operate the science software at the DAAC. These are
referred to as the Ancillary Products and Data Sets.

1.3 DOCUMENT SCOPE

This document describes the MISR SDP external interfaces. It describes in detail each of the
external input files and the MISR product files. This document is not meant to be the definitive
description of the external data files that are products of other EOS data processing systems. It
will only describe the elements that MISR needs for its processing, in sufficient detail for MISR
purposes.

The Ancillary Data Sets produced at the MISR SCF will not be described in detail, except for the
three files that are also part of the standard products. For details of the other files, see the MISR
Software Interface Specification (SIS) document for internal interfaces and the Data Management
Plan which describes the SCF activities in regard to archiving the data at the SCF.

Section 1 of this document is the Introduction to the document.
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SECTION 1.0 INTRODUCTION

Section 2 describes the interfaces which this document covers.

Section 3 gives descriptive information about all of the files described in this document. It
describes the metadata that are common to all of the files in the types of metadata included,
although not in specific values of the attributes. It describes the overall structure of the HDF-EOS
swath and grid files.

Section 4 is a description of the interfaces for the MISR input data sets.

Section 5 covers the Level 1A Reformatted Annotated Products.

Section 6 covers the Level 1B products.

Section 7 covers the Level 2 Top-of-Atmosphere (TOA) and Cloud products.

Section 8 covers the Level 2 Aerosol and Surface products.

Section 9 covers the three ancillary products that are actually produced at the MISR Jet Propul-
sion Laboratory (JPL) Science Computing Facility (SCF) but are archived at the Langley
Research Center (LaRC) Distributed Active Archive Center (DAAC). These products are needed

to fully understand and interpret the MISR products.

1.4 METHOD

The method employed in describing these interfaces is to detail the file structure, giving the gen-
eral layout of the file schematically, describing the contents of the metadata included, describing
the swath or grid structures, giving any pertinent conversion information as needed, and providing
an example of what the file looks like using one of the tools for examining HDF files.

1.5 NOTATION
Different types of notation are used for the sections that make up this document:

1) Swath and Grid metadata and the various types of MISR-specific metadata (such as file
and per-block metadata) are listed in tables.
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1.6
1

2)

3)

4)
5)

6)

7)

8)

9)

10)

11)

12)

13)

14)

15)
16)

17)

1-3

CONTROLLING DOCUMENTS

MISR Science Data Processing Functional Requirements Document, (FRD) JPL D-
12417, September 1996 (or latest version).

MISR Experiment Implementation Plan, Volume lll, Science, Data Processing, and
Instrument Operations, Technical and Management Plan (EIP), JPL D-11520, 24
January 1996 (or latest version).

MISR Science Data System Software Management Plan (SMP), JPL D-11641, February
1996 (or latest version).

SDPIO Implementation Handbook, JPL D-16392, January 1999 (or latest version).

MISR Data System Science Requirements, JPL D-11398, September 1996 (or latest
version).

MISR Level 1 Radiance Scaling and Conditioning Algorithm Theoretical Basis, JPL D-
11507, Revision D, January 1999 (or latest version).

MISR Level 1 Georectification and Registration Algorithm Theoretical Basis, JPL D-
11532, Revision B, August 1996 (or latest version).

MISR Level 1 Cloud Detection Algorithm Theoretical Basis, JPL D-13397, Revision A,
November 1997 (or latest version).

MISR Level 1 In-flight Radiometric Calibration and Characterization Algorithm
Theoretical Basis, JPL D-13398, June 1996 (or latest version).

MISR Level 1 Ancillary Geographic Product Algorithm Theoretical Basis, JPL D-13400,
Revision B, March 1999 (or latest version).

MISR Level 2 Top-of-Atmosphere Albedo Algorithm Theoretical Basis, JPL D-13401,
Revision C, December 1997 (or latest version).

MISR Level 2 Aerosol Retrieval Algorithm Theoretical Basis, JPL D-11400, Revision C.
December 1997 (or latest version).

MISR Level 2 Surface Retrieval Algorithm Theoretical Basis, JPL D-11401, Revision C,
December 1997 (or latest version).

MISR Level 2 Ancillary Products and Datasets Algorithm Theoretical Basis, JPL D-
13402., Revision A, December 1998 (or latest version).

MISR Science Data Quality Indicators, JPL D-13496, January 1997 (or latest version).

Data Production Software and Science Computing Facility (SCF) Standards and
Guidelines, GSFC EOSDIS document 423-16-01

MISR Science Data Processing Quality Assessment Plan, JPL D-13965, 17 January 1997
(or latest version).
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1.7  APPLICABLE DOCUMENTS

18) Science User's Guide and Operations Procedure Handbook for the ECS Project, HAIS
193-205-SE1-001 (or latest version).

19) Interface Requirements Document Between EOSDIS Core System (ECS) and Science
Computing Facilities, HAIS 209-CD-005-005, March 1996 (or latest version).

20) EOSDIS Core System Science Information Architecture, HAIS working paper
FB9401V2 (or latest version).

21) Software Implementation Guidelines, JPL D-10622 (or latest version).
22) MISR Science Data System Error Policy, JPL D-13137 (or latest version).

23) Statement of Work for the Multi-Angle Imaging SpectroRadiometer (MISR), GSFC 421-
12-13-03 (or latest version).

24) MISR Mission Operations Concepts and Requirements, JPL D-11594 (or latest version).

25) SDP Toolkit Users Guide for the ECS Project, HAIS 194-809-SD4-001 (or latest
version).
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2.0 INTERFACES
2.1 OVERVIEW

This section gives an overview of the external interfaces for Science Data Processing (SDP) of
the Multi-angle Imaging SpectroRadiometer (MISR) project. MISR processing consists of two
distinct processing schemes: One that takes place at the MISR SCF, and one at the LaRC DAAC.

The processing that takes place at the MISR SCF generates calibration data and produces ancil-
lary data files that will be used in the MISR processing at the LaRC DAAC. The external data sets
(both input and output) used in this processing are listed here.

The processing that takes place at the LaRC DAAC generates the standard MISR science data
products. The external data sets used in this processing will be detailed in this document.

2.2 TOP LEVEL PROCESSING

Figure 2-1 shows the relationship of the external data inputs to the MISR SCF. The outputs from
this processing are archived at the SCF, sent to the DAAC to be archived, and then used as inputs
to the DAAC processing. These outputs are referred to as the Ancillary Data Sets and Products.
They are listed in paragraph 2.3.2 below. They are depicted in Figure 2-2.

Figure 2-3 shows the external data sets needed for the DAAC processing. The Ancillary Data Sets
that are generated at the MISR SCF are also needed, but not depicted here because they are not
considered to be external datasets. Figure 2-4 shows the products for MISR that go to the DAAC
for archiving.

2.3 INPUTS/OUTPUTS FOR MISR PROCESSING

The inputs and outputs for both the MISR SCF and the DAAC are listed below. Detailed descrip-
tions of the external data sets for usage at the DAAC are listed in the following sections of this
document.

At launch time, MISR will be using the Ancillary Data Sets and Products as inputs for the pro-
cessing. Usage of the other external data sets will come later.

2.3.1 Inputs for the MISR SCF

Spacecraft Ancillary Data
Predicted Spacecraft Orbit
Preflight Data

2-1 MISR Interface Control Document
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Spacecraft Ancillary data

Generate
Calibration
and
Lookup Data

Flight and Ground Cross Comparisons

Figure 2-1 Schematic of the MISR SCF Data Inputs
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BRDF Cloud Threshold Models

ISCCP Climatologies

Radiometric Calibration Reference Imagery
Geometric Calibration Reference Imagery
Coastline Reference Maps

Global Digital Elevation Model

SAGE Climatology Record

TOMS Climatology Record

Flight and Ground Cross Comparisons
Solar Irradiance Model

Earth-Sun Ephemeris

Aerosol Models

NSIDC Snow-Ice cover

DAO Atmospheric Data

AVHRR Reference Imagery

AVIRIS Reference Imagery

Global Aerosol Climatologies

2.3.2 Outputs for the MISR SCF

= Not implemented for launch

Table 1: Input Ancillary Datasets and Products

Product ESDTs File Description
Ancillary Radiometric Product MIANCARP ARP
Radiometric Camera-by-camera Cloud Thresholds MIANRCCT RC Thres.
Cloud Screening Surface Classification Dataset MIANCSSC CSSC
Ancillary Geographic Product MIANCAGP AGP
Camera Geometric Model MISANCGM CGM
Projection Parameters MIANPP PP

2-3
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Table 1: Input Ancillary Datasets and Products (Continued)

Product ESDTs File Description
Reference Orbit Imagery MIRFOI ROI
Angular Signature Thresholds Dataset MIAST Ang. Sig. Thresholds
Terrestrial Atmosphere and Surface Climatology Dataset MIANTASC TASC
Albedo Azimuth Modellingl Dataset MIANAZM AZM
Ancillary Land Biome Dataset MIANLDBM Land Biome Dataset
SMART Dataset MIANSMT SMART
Aerosol Climatology Product MIANACP ACP
Tropical Ocean Atmosphere Correction Dataset MIANTOAC TOAC

MISR Interface Control Document
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Spacecraft Ancillary data

Generate
Standard

Science Data
Products

MODIS Cloud Top Height

Figure 2-3 Schematic of the MISR DAAC External Data Inputs
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2.3.3 Inputs for the MISR Processing at the DAAC

Files listed in 2.3.2

DAO Atmospheric Data

MODIS Column Water Vapor Amount
MODIS Snow and Ice Cover

NSIDC Near real-time Ice and Snow Extent
NSCAT Surface Wind Speed

MODIS Cloud Top Height

MODIS Cloud Phase

MODIS Cloud Mask

SAGE Stratosphere Aerosol Optical Depth
Earth-Sun Ephemeris

Spacecraft Ancillary Data

2.34 Outputs for the MISR Processing at the DAAC

= Not implemented for launch

Table 2: Output Products

Product ESDTs File Description
Level 1A MIL1A L1A CCD Science
Reformatted

Annotated Product

MISBR PGE 1 Browse

MILAENG1 L1A Engineering

MI1TANAV L1A Navigation

MITAMOT L1A Motor

MI1AC L1A CCD Calibration

MI1AOBC L1A OBC data

2-7
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SECTION 2.0 INTERFACES
Table 2: Output Products (Continued)
Product ESDTs File Description
Level 1B1 MI1B1 L1B1 Global Mode
Radiometric Product
MI1B1LM L1B1 Local Mode
Level 1B2 MI1B2T L1B2 Terrain
Georectified —
Radiance Product MI1B2E L1B2 Ellipsoid
MIRCCM RCCM
MIB2LMT L1B2 Terr. Local Mode
MIB2LME L1B2 Ellip. Local Mode
MIB2GEOP Geometric Parameters
MIANRCCH RCCM histogram updates
Level 2 TOA/Cloud MIL2TCST L2TC Stereo
Product
MIL2TCAL L2TC Albedo
MIL2TCCL L2TC Classifiers
MIASH Ang. Sig. Histogram
MISBR L2TC Browse
Level 2 Aerosol/ MIL2ASOS L2AS Ocean Surface
Surface Product
MIL2ASLS L2AS Land Surface
MIL2ASAE L2AS Aerosol
MISBR L2AS Browse
MISR Interface Control Document 2-8
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GENERAL FILE INFORMATION SECTION 3.0

3.0 GENERAL FILE INFORMATION FOR MISR PRODUCTS
3.1 GENERAL FILE STRUCTURE

This document describes the specifications for the MISR products that will be archived at the
NASA LaRC DAAC. The MISR files (with one exception as noted below) are implemented in the
Hierarchical Data Format (HDF). Most, but not all, of the HDF files covered by this document are
of two special types: HDF-EOS Swath and HDF-EOS Grid, which are extensions of the original
HDF as developed by the National Center for Supercomputing Applications (NCSA). The HDF-
EOS file interfaces were developed by the EOS Core System (ECS) developers. The standard
NCSA HDF terminology as well as the EOS developed interface terminology are used in this doc-
ument when describing these files.

The HDF-EOS data products used by MISR (Swath and Grid) have been defined within the HDF
framework and are supported by special application programming interfaces (API) which aid the
data producer and user in applying the requisite conventions. These APIs allow data products to
be created and manipulated in ways appropriate to each datatype, without regard to the actual
HDF objects and conventions underlying them.

It is important to understand that the file specifications are given here are in terms of the logical
implementation of the products in HDF and are not the physical description of file contents,
although there is an attempt to show what the physical layout looks like. The same data object
may exist in different relative locations for two iterations of a product file. The locations are deter-
mined by HDF on a file-by-file basis.

3.2 MISR PRODUCTS IN NATIVE HDF FORMAT

The Ancillary Radiometric Product and Aerosol Climatology Product files use the standard
NCSA-supplied HDF file structure.

3.3 MISR PRODUCTS IN HDF-EOS SWATH FORMAT

The HDF-EOS Swath interface is designed to support time-ordered data such as satellite swaths
with time-ordered series of scanlines or time-ordered series of profiles. The MISR Level 1A
Reformatted Annotated Product and Level 1B1 Radiometric Product data use this type of inter-
face.

3.4  MISR PRODUCTS IN HDF-EOS GRID “STACKED-BLOCK” FORMAT

The HDF-EOS Grid is the implementation of HDF-EOS originally intended for storing Level 3
and above products, that is, products which have been “gridded” to a single Earth-based map pro-
jection. The storage of map projection parameters are part of the format, and routines to access the
data in Grid format by geolocation are supplied in the Grid API. On the other hand, MISR intends
to store “swath-like” products at Level 1B2 and Level 2 in a space-based map projection. In par-
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ticular, MISR will break up the L1B2 and L2 swath into equal-sized blocks. Changes were made
to the Grid implementation, specific to MISR’s needs, to handle these blocks as an additional
dimension to a Grid dataset. This implementation is referred to as the “Stacked-block” Grid
implementation.

In brief, the solution to meet MISR'’s needs is to “stack” all of the blocks of an orbit into a single
dataset, where the “third” dimension for the dataset becomes the block number. This is shown in
Figure 1. Groups of parameters of a product can be stored in these “stacked-block” Grid data
structures, but each parameter in the dataset must have the same X and Y dimensions (i.e., same
resolution). Within a Grid dataset, parameters can also be grouped into what HDF-EOS calls a
“field”, but each parameter in the field must be of the same data type (e.g. 2-byte integer).

The problem of each block having a different projection origin is handled by storing only the pro-
jection origin for Block 1 and saving in a separate dataset the integer pixel offsets from the upper
left hand corner of Block 1. The storing of these offsets is taken care of by a Grid library routine
(GDblkSOMoffset).

3.5 MISR PRODUCT METADATA STORAGE

No matter what kind of product file is created, metadata must be attached to it for descriptive pur-
poses with the ECS environment. All of the files have an accompanying simple ASCII file con-
taining metadata which is produced at the same time that the file is produced. It contains what is
called the Core or Inventory Metadata as described below.

For native HDF files, Inventory Metadata is the only type of metadata that is produced.

For the Swath or Grid type files, six classes of metadata may be used, depending on what type of
file itis: Structural Metadata, Core Metadata, Product Metadata, File Metadata, Grid/Swath Meta-
data and Per-block Metadata (for Grid files only). The first three classes of metadata are recog-
nized by ECS and can be searched on in the Data Server database. The last three classes were
invented by MISR and contain values required by MISR processing.

351 Structural Metadata

The Structural Metadata are attached to the file automatically by the HDF-EOS software when
writing out the HDF-EOS file. The data describe the structure of the file in terms of its dimen-
sions, Swath or Grid characteristics, projection (for Grid only), and data fields. These metadata
are used by the HDF-EOS software to recognize the file structure when reading back the data.

To aid a potential user of MISR products, the structural metadata from example product files has
been supplied in the sections detailing each product.

MISR Interface Control Document 3-2
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SOM REPRESENTATION

SOM +Y
Projection Origin -
Block 1 SOM
Offset 1 —y +X
Block 2
Offset 2 —y
Block 3

HDF-EOS REPRESENTATION

Grid data structure Vdata Structural
(for one parameter) Metadata
X dimension
_—> —
Block number Per-Block Projection
Y | \ dimension Metadata Parameters
dimension |
Offset 1 Projection Origin
Offset 2 SOM params.

Figure 1: SOM Representation vs. HDF-EOS Representation

352 Core Metadata

The Core Metadata contains the Inventory Metadata, which provides the granule level information
used for ingesting, cataloging, and searching the data product. The data are attached to the HDF-
EOS file by using Toolkit metadata calls. The Metadata Configuration File (MCF), describing
what attributes the Inventory Metadata will contain, is used when creating the HDF file using the
Toolkit.

An additional ASCII Inventory Metadata file is also produced which gives this granule informa-
tion in a separate file that is used by the Data Server to provide its services. It is kept in a separate
database available to the Data Server. This ASCII file has the same name as the output file with
the extension of .met. These files are not shown in this document.
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353 Product Metadata

The Product Metadata contains the Archive Metadata which provides granule level information
that is not used for search purposes, but which is important to be kept with the HDF-EOS file. Itis
attached using Toolkit metadata calls also. The attributes that are defined for the Archive Meta-
data are also contained in the MCF file. These attributes are populated during the processing
which creates the product. MISR has not currently defined any Archive Metadata type attributes,
preferring to create the internal classes of metadata described below.

354 File Metadata

The File Metadata, when used, are internal to the product file and are created using the global
attributes provided by the standard NCSA-supplied HDF calls to attach MISR-specific informa-
tion that is common to the whole file. These are data used to process the file, but are not intended
to be used for search purposes. MISR is currently using this class of metadata to store such things
as additional projection information and product statistics. If a file contains only one Grid or
Swath dataset, and metadata are attached at that level, the File Metadata may not be included.

3.5.4.1 Methodology

The HDF-EOS Grid and Swath API do not provide a means of storing global data, so native HDF
is used. To access the SD interface from a grid file use the following function to obtain the SD
identifier number:

status = EHidinfo(grid_field_id, &native_file_id, &sd_id)

The routine for writing an SD attribute is:

status = SDsetattr(sd_id, attribute_name, attribute_type, count,

databuf)
Where sd_id is the SD interface handleattribute_name is a character string,
attribute_type is the HDF grid data type (e.g., DENT_INT&gount is the number of val-

ues for the attribute (array dimension), asatabuf is a pointer to the data. The values for a
particular attribute must all be of the same type. For the file metadata each parameter is written
separately using the function described above.

355 Grid/Swath Metadata

The Grid or Swath Metadata are internal to the file and are used to provide MISR-specific infor-
mation unique to an individual Grid or Swath dataset. This includes such values as the resolution
of the data in the datasets. In the case of Swath files, these are the global attributes of a Swath file.
In the case of the Grid, these are Grid attributes attached using HDF-EOS calls of the Grid appli-
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cation.
3.5.5.1 Methodology

Grid metadata are stored as global attributes attached to individual Grid datasets. The routine for
writing a grid attribute is:

status = GDwriteattr(gd_id, attribute_name, attribute_type,
count, databuf)

Wheregd_id is the Grid dataset handle described abat&jbute _name is a character
string, attribute_type Is the HDF grid data type (e.g., DENT_INT&ount is the number

of values for the attribute (array dimension), afadabuf is a pointer to the data. The values for

a particular attribute must all be the same type. For the Grid metadata each parameter is written
separately using the function described above.

3.5.6 Per-block Metadata

The Per-block Metadata are internal to the file and are used to provide MISR-specific information

unique to an individual block of a Grid dataset. This class of metadata is used only in Grid files.

The metadata values are stored using standard NCSA-supplied HDF Vdata tables within the file.
The values stored include per-block coordinates and statistics, such as L1B2 transform informa-
tion.

3.5.6.1 Methodology

Per-block metadata can not be stored using the Grid API. A scheme using native HDF Vdatas was
devised for this purpose. A wrapper was written around the native HDF Vdata interface for read-
ing and writing per-block metadata. Because native HDF expects a file id returned from Hopen,
the file id returned from GDopen cannot be used when calling native HDF routines. A function
has been provided for translating grid file ids to native file ids:

status = EHidinfo(grid_field_id, &native_file_id, &sd_id)

The native file id is then used in the Vdata calls. Unlike file metadata, the per-block metadata are
written all at once. The first step is to create the vdata that represents the per-block metadata:

status = SC_HDF_vdata_create(native_file_id, vdata_name,
vdata_class, field_names, data_types, orders,
number_fields, &vtag, &vref)

wherevdata_name andvdata_class are strings defining the name (“Per Block Metadata”)
and class (“Metadata”) of the metadafie/d_names is an array of strings defining the name
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of each fielddata_types is an array of HDF datatypes for each fietdders is an array of
dimensions for each field (e.g., if a field is a 3 element array then the order is 3),
number_fields defines the number of fields in the metadata (this is the dimension of
field_names, data_types, and orders), vtag is the vdata tag number returned and
vref is the vdata reference number returned.

The per-block metadata is then written using the following call:

status = SC_HDF_vdata_write(native_file_id, vdata_name,
field_names, number_fields, block_number, pointers)

whereblock_number ranges from 1 to n, angointers is a humber_fields dimensional
array of pointers to each field’s data, as defined in the call to SC_HDF_vdata_create.

3.6 MISR PRODUCT SUMMARY QA FILE FORMAT

3.6.1 Desired QA Data Structure Types

Four types of QA structures have been identified which are common to more than one product.

* Per-Swath Field- Single value statistic (integer or floating point) relevant to the entire swath
of data. There might be on the order of 100 per-swath fields defined in a given QA file.

* Per-Block Field - Single value statistic (integer or floating point) relevant to a particular
MISR block. There might be on the order of 100 per-block fields defined in a given QA file.
There are 180 blocks per-band, per camera. All per-block fields relating to a particular block

should be indexed by that block number, but should also be easily displayed as a single statis-

tic down the length of the swath. Primarily used with HDF-EOS Grid products.

» Per-Line Field - Single value statistic (integer or floating point) relevant to a particular line in
a swath. There might be on the order of 100 per-line fields defined in a given QA file. There
are up to 72,000 lines per-band, per-camera. All per-line fields relating to a particular line
should be indexed by that line number, but should also be easily displayed as a single statistic
down the length of the swath. Primarily used with HDF-EOS Swath products.

» Per-Pixel Field - Single value statistic (integer or floating point) relevant to a particular pixel
in a swath. There are 1520 pixels. All per-pixel fields relating to a particular pixel should be
indexed by that pixel number. Primarily used with HDF-EOS Swath products.

There are also a few unique QA structures that have been identified by certain teams. These struc-

tures have the special requirement that they have more than one dimension which is not pre-
defined in size. An example is the Grid Cell structure needed by L1B2.

» Per-Grid Cell Field - Single value statistic (integer or floating point) relevant to a particular
L1B2 Grid Cell in a particular Block. Since the number of Grid Cells per block is variable,

MISR Interface Control Document 3-6

g Distributed by the Atmospheric Science Data Center @/
http://eosweb.larc.nasa.gov



GENERAL FILE INFORMATION SECTION 3.0

this is a special case. All per-grid cell fields for a particular grid cell should be indexed by
block and then by grid cell. There from 2 to 6 grid cells per block.

3.6.2 HDF Capability Overview

HDF provides several object types that are useful for storing science data. The typical QA format
is a collection of statistics that may be indexed over some dimension (block, for example). The
most suitable HDF type for this purpose is a Vdata. Vdata’s are one dimensional arrays of fixed
length records, where each record comprises one or more fields. The records are identical in struc-
ture, however the content (data) may vary. Each field in a record may be a fixed length array. The
number of records in a Vdata is not fixed and behaves like an appendable array. The limitation of
the Vdata is its restriction to a single dimension, i.e., the records cannot be indexed by two or
more dimensions. Multidimensional data are supported through the Scientific Dataset (SDS)
interface, however only simple data types are allowed (int, float,...). SDSs are used for our data
products, but aren’t well suited for QA. To use an SDS interface would require every single statis-
tic to have its own HDF object and would make viewing and accessing the data very tedious. A
third type of HDF object is the Vgroup. Vgroups are container classes that collect related objects
together. They help define a file logically and also make viewing the file easier. Finally, HDF sup-
ports attributes for almost any object type. A Vgroup can contain any mixture of objects, includ-
ing other Vgroups. Objects may also belong to more than one Vgroup. Attributes are simple data
types (but may be arrays) and may be created for Vdatas, SDSs, and Vgroups.

All Vgroups and Vdatas are identified by a name and class. HDF internally provides no definition
for these; they give users two levels of distinguishing types of Vdatas. We can choose any naming
convention for names and classes that suits our needs. HDF identifies objects by a unique refer-
ence number and a tag number, hence the class and name do not have to be unique. HDF functions
that search for names/classes return the first occurrence found. If the user plans to search for
Vgroups/Vdatas by name and/or class rather than tag and reference it is a good idea to make at
least one of the two strings unique. A typical convention is to make the name unique and the class
specific to a type of data; all Vdatas that share a class name have identical record structure.

3.6.3 HDF Implementation of QA Structure Types

After discussion and review we decided upon Vdatas as the best way to store QA data. Vgroups
would also be used to organize the QA files in a logical manner. As described in the introduction,
four common types of QA are per swath, per block, per line, and per pixel. A nice black box of
routines for doing all QA operations would be nice, however is not possible because the contents
of each type of QA are different for every product. The best we can achieve is to enforce a set of
rules and a library of code that wraps low level HDF calls. The rules of QA file format are as fol-
lows:

* All QA types will have a Vgroup, to which all related Vdatas and Vgroups will be attached.
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* All QA data are stored in Vdatas. Vdata attributes may be used where appropriate.

» All Vdatas will belong to a single Vgroup; lone Vdatas and membership to multiple Vgroups
are not allowed.

» A naming convention will be established for Vdata/Vgroup names and classes.
» The Swath, Block, Line, and Pixel QA types will have predefined names located in a .h file.

* One exception to the rule: QA metadata for describing the origin of the data (time of collec-
tion, orbit number, etc.) don’t really belong in any particular Vgroup or Vdata, therefore they
will be implemented as global SD attributes.

The basic design for the four standard QA types is illustrated in the diagram below.

SWATH_VG BLOCK_VG LINE_VG PIXEL_VG
Swath QA Block QA Line QA Pixel QA
Vdata Vdata Vdata Vdata

The swath QA is stored in a Vdata for consistency. There will only be one record in the Vdata
because MISR products are created on a per swath basis. The block, line, and pixel level QA use
the block, line, and pixel dimension respectively as the record dimension. It is probably most
common for these records to be contiguous, however to allow a more sparse storage scheme (i.e.,
maybe only some blocks have QA) it is recommended that one of the fields in the block record
indicate the MISR block number and likewise one of the fields in the line record indicate the line
number.

We have adopted the convention of using unique names for Vdatas and Vgroups and classes to
describe the type of QA. For clarity they (and some additional constraints from MISR) are enu-
merated:

» Alltype of names (Vgroup, Vdata, attribute, field, etc.) should contain no spaces. Underscores
are acceptable, however to conserve space a better approach might be to capitalize the first let-
ter of each word, e.g., “SwathQaRed1x1".
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» All Vgroup/Vdata names within single file should be unique.

» All classes should be prefixed by the type of product, guaranteeing uniqueness across product
types. For example, the L1B2 terrain projected radiance QA file will prefix all classes with the
“Terrain” string.

* Within a single file Vdata classes should be common for identical record types, but unique for
each type of record. For example, some level 1 QA are separated by band and average mode,
but the information is the same. All of the individual Vdatas (e.g., “LineQaRed1x1”,
“LineQaGreen4x4”, etc.) would share one class (e.qg.,

“B1lGlobalModeLineQaBandAvgMode”). However a global line QA structure (e.g., “LineQa-
Global”) would have a different class (“B1GlobalModeLineQaGlobal”).

* Vgroup classes can be conveniently named the same as the Vgroup name with the product
type prepended. Unlike Vdatas, there aren’t multiple instances of Vgroups that share a com-
mon class.

3.6.4 Custom QA Structures

There are no hard rules for adding custom QA structures; whatever is logical and fits within the
general QA rules is the best approach. As an example, the L1B2 Terrain processing operates on
units called Grid Cells. A Grid Cell is a subregion of a block. The number of grid cells in a block

is not fixed nor known until the block is actually processed. This prevents us from just adding grid
cell fields to the block QA and making each field n-dimensional with n being the number of grid
cells in that block. Remember that Vdata records are fixed in length. We could determine the max-
imum value of n, however this would waste a lot of space in the QA file. Therefore the Grid Cell
QA must be stored in a separate Vdata. It is desirable to index a Grid Cell by the block to which it
belongs as well is the grid cell index. If we create a single Vdata for the Grid Cell QA then one of
the fields would map each record to the appropriate block number. Another alternative is to create
a Vdata for each block of Grid Cells. This latter approach proves to be a better solution because
Grid Cells are usually examined in the context of a block.

Most recently the need for band and averaging mode specific QA has been realized. For example,
the L1B2 product tracks swath level QA statistics for each band. Each band has a particular aver-
agine mode associated with it, hence we will create a distinct Vdata for each band with the aver-
aging mode in the name. So if the Red band is in 1x1 mode, we might call the Vdata “Red 1x1
QA”. These Vdatas would be attached to the swath Vgroup.

The following diagram illustrates how we design the file structure for Grid Cells, using the block
Vgroup we have already defined, and for additional swath level vdatas specific to band and aver-
aging mode:
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SWATH_VG BLOCK VG
Swath QA Blue 1x4 QA Block OA
Vdata ™ vdata ock Q GRIDCELL_VG
Vdata

. Green 4x4 QA

Vdata

Red 1x1 QA Grid Cell Q4|

>

Vdata e Block 1

Block 2
Infrared 4x4 QA

> Vdata Block n

The Grid Cell Vgroup was placed under the Block Vgroup to associate them logically. This
implies that someone wouldn’t be interested in looking at Grid Cell QA without first examining
block QA. There may be a field in the Block QA indicating if the Grid Cell QA needs to be exam-
ined. Because there are multiple Grid Cell Vdatas, a haming convention would be to append the
block number to the base name (e.g, “Grid Cell QA 17”).

3.6.5 How to Define Records

Perhaps the trickiest part of the QA format is defining a record structure. This is where the user
has the responsibility and freedom to do what is in his/her best interest. There are basically three
issues to consider:

* How to define the field rank, names, data types, and orders.
* How to represent a QA record in the science code.
* How to get the QA record from the science code into the HDF code.

The safest way to define all the required parameters for a Vdata is to place all pertinent informa-
tion in a single include file. A C struct is the most logical way to define a QA record to be passed
throughout the science code. This can be done independently from any of the HDF interface defi-
nitions. The QA Vgroups and Vdatas can be defined in a local function. Then at some point when
the QA record needs to be written it is translated into the proper format for calling the Vdata write
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function. As an example, suppose we defined a QA record in the following C struct:
typedef struct {

int block_number;

float percent_fill;

double transform_resid[2];
} BlockRec;

Although removing HDF as an allowable file format from the MISR software is highly unlikely, a
convention adopted here is to only use standard C data types when defining the C structure. This
is done on the assumption that the HDF interface is isolated as much as is feasible from the sci-
ence code. HDF has defined its own suite of data types that all map to standard C types. Each
HDF data type has a definition and a type. For example, a 4 byte integer in HDF has the3@pe

and the definitioDFNT_INT32. The reader should read the HDF User’s Guide for a full descrip-
tion of HDF data types. The main issue to beware of is when converting the data from the struc-
ture into HDF types. On most systemsianhis the same as HDFist32. A floatis float32and a

double isfloat64

So in order to create a Vdata to store records of this type, we need to define the field names, data
types, and orders. For example, we could declare them as follows:

char* fields[3] = {"BlockNum?”, “PercentFill", “TransformResid"};
int32 types[3] = {DFNT_INT32, DFNT_FLOAT32, DFNT_FLOATG64};
int32 orders[3] ={1, 1, 2};

A convenient way to define a Vdata record for the HDF calls is to use macro intitializers that can
be used to initialize the above instances (variable declarations) for the field names, types, and
orders. This is illustrated in the example code discussed later. These are sufficient for defining the
Vdata, but we also need to write a Vdata record from the C struct. The following example illus-
trates how to convert the data to the proper format by defining an instance of our example C
struct:

BlockRec block_ga = {5, 37.78, {0.032002232, 0.0022343}};
VOIDP block_ga_values|3];

block_ga_ values|[0] = (VOIDP)&block _ga.block _number;

block_ga_values[1] = (VOIDP)&block_qa.percent_fill;
block _ga_values[2] = (VOIDP)block_ga.transform_resid;

3.6.6 Writing Records

The Vdatas are implemented in full interlace mode, which implies random access to records. This
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means records are read in their entirety one at a time. Although not strictly enforced, records are
intended to be written consecutively starting at record 0. The HDF wrappers in the Shared vob
will allow you to write any record, regardless of what has been written so far. However missing
records will be automatically filled in with default values for the fields (0s). So if you create a
Vdata and write record 2, records 0 and 1 will be created as placeholders. It is okay to go back and
overwrite records, so 0 and 1 could be written after 2. When designing custom Vdatas keep in
mind how records map to some index like block number. For example, if you created a custom
Vdata to store bad lines and only a few are expected, it would be better to just write each bad line
to the next available record and store the actual line number as a field.

The four standard metadata types - swath, block, pixel, and line, should have the same rules for all
products.

» The Swath Vdata always comprises a single record. When these data are written you should
always use record 0.

* The Block Vdata should map block number to record number. The convention used in the
product data files is that record O corresponds to Block 1, record 1 corresponds to Block 2,
etc., even though we only process ~140 of the 180 blocks per swath. This should also be used
for the QA format. The required fields are “BlockNumber” and “ValidRecord”.

* The Line Vdata should map line number to record number. The convention used in the prod-
uct data files is that record O corresponds to Line 0, etc. The required fields are “LineNumber”
and “ValidRecord".

* The Pixel Vdata should map pixel number to record number. The convention used in the prod-
uct data files is that record O corresponds to Pixel O, etc. The required fields are “PixelNum-
ber” and “ValidRecord”.

3.6.7 HDF Limits

HDF has limits that apply to Vdatas and Vgroups with which the user should be familiar. These
limits are specified in the HDF User’s Guide (but don't match the actual definitions in the header
file!) and can be found in the HDF include filelimits.h. Some limits of interest here are:

» The maximum length of a Vdata field name is FIELDNAMELENMAX. The documentation
states that the units are bits, so 128 would translate to 16 characters. However sources at HDF
have revealed that this is a document error, and that the units are really bytes. So if it says 128
it means 128 characters.

* The maximum length of a Vdata name is VSNAMELENMAX and of a Vgroup name is
VGNAMELENMAX. Both of these are 64 bytes. Presumably this also applies to class names
as well.

e The maximum number of objects in a Vgroup is MAXNVELT, which is set to 64.
* The maximum order of a Vdata field is MAX_ORDER, or 65535.
* The maximum length of a Vdata field is MAX_FIELD_SIZE, or 65535 bytes.
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* The maximum length of a Vdata record (byte sum of all fields in the record) is not specified as
a constant in the limits file. But it must be at least MAX_FIELD_SIZE.

* The maximum number of records in a Vdata is not specified and is probably limited by the
machine architecture.
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4.0 EXTERNAL DATA INPUTS
4.1 EXTERNAL INPUT DATA INTERFACES

The following paragraphs describe the external data input interfaces for the MISR system.

These inputs will not be used at launch since their availability may not be present at that time. The
ancillary data from the MISR TASC file will be used if nothing else is available.

41.1 Selected Cloud Parameters
4.1.1.1 Cloud phase
Cloud phase will be obtained from one of the following sources:

MODIS cloud phase from cloud properties
DAO cloud phase or temperature profile or geopotential height
MISR SCF TASC dataset

4.1.1.2 Cloud top height

Cloud top height will be obtained from the MODIS cloud mask.

4.1.1.3 High cloud top altitude

High cloud top altitude will be obtained from the MISR SCF TASC dataset.
4.1.2 Stratosphere Aerosol Optical Depth

Stratospheric aerosol will be obtained from SAGE lII.

4.1.3 Surface Wind Speed

Surface wind speed will be obtained from one of the following sources:

DAO surface wind speed
MISR SCF TASC dataset

414 Surface Pressure

Surface pressure will be obtained from one of the following sources:
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DAO surface pressure
MISR SCF TASC dataset

415 Water Related Parameters
Relative humidity will be obtained from one of the following sources:

MODIS temperature/moisture profiles or precipitable water
DAO relative humidity vs. pressure or geopotential height
MISR SCF TASC dataset (relative humidity in boundary layer)

4.1.6 Snow/Ice Cover
Snow and ice cover will be obtained from one of the following sources:

MODIS L2 daily snowl/ice
NSIDC weekly snow/ice
MISR SCF TASC dataset

4.1.7 Ozone Optical Depth
Ozone optical depth will be obtained from one of the following sources:

MODIS total column ozone
DAO ozone profile vs. pressure
MISR SCF TASC dataset (ozone column abundance)

4.1.8 Tropopause Height
Tropopause height will be obtained from one of the following sources:

DAO tropopause pressure or geopotential height array
MISR SCF TASC dataset
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5.0 DATA PRODUCTS FOR LEVEL 1A
5.1 REFORMATTED ANNOTATED PRODUCT

51.1 Purpose
5.1.1.1 CCD Science Data

The Level 1A CCD data are the primary archive of the MISR instrument data. The MISR CCD
Science instrument data acquired from all nine of the MISR cameras represents the raw MISR
input data staged for the MISR CCD Science Data processing. The granularity of the data is one
swath of MISR CCD science data.

There are three functional processing steps to transforms the raw Level 0 data ingested into the
Level 1A output: reversal of the square-root encoding performed on the instrument, byte-align-
ment, and reformatting of CCD line array data. The reversal of the square-root encoding converts
the 12-bit data fields extracted from the CCD Science data packets into 14-bit CCD DN data val-
ues. The L1A CCD science data include both radiance data and Image Data Quality Indicators
(IDQI) parameters. The IDQI values are packed in the least significant 2 bits of the DN data.Veri-
fications of packet sequencing, formats and sizes will also be executed and reported.

The Level 1A output product is time-ordered, band-separated and error-checked for flexibility of
data retrieval. ECS metadata are generated and incorporated into the product as well as in an asso-
ciated metadata file. During processing data quality information is accumulated and reported in a
QA statistics file. The data report swath, line and DN-level statistics.

Additionally, the processing of the raw CCD science data will include the generation of the Level
1 browse product. This is output as a JPEG file with HDF RIS8 format and a HDF raster file col-
lected from the red band, 1x1 sampling of MISR data. The data have been pixel-averaged uni-
formly throughout the entire swath to a resolution of 4.4 km.

5.1.1.2 CCD Calibration Data

The Level 1A CCD calibration data are acquired as part of an on-orbit calibration experiment.
These data are distinct from science CCD data and are identified with nine different APID codes
(packet identification numbers). The L1A Cal-CCD data include both radiance data and Image
Data Quality Indicators (IDQI) parameters. The IDQI values are packed in the least significant 2
bits of the DN data.

5.1.1.3 Motor Data

The Level 1A Motor data are acquired as part of an on-orbit calibration experiment. These data
represent measurements of the instrument’s motors current values. It also includes packet data for
motor ID, current sampling frequency, motor temperature.
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5.1.1.4 Navigation Data

The Level 1A MISR navigation data will include all spacecraft position, velocity, attitude and atti-
tude rate data extracted from the MISR engineering data packets. The data are read from the Com-
mand and Telemetry Bus during the length of one MISR orbit.

5.1.1.5 Engineering Data

The Level 1A MISR engineering data provide all of the data needed to describe the state of the
instrument for Level 1 processing or for analysis at a later date. The contents include: tempera-
tures, voltages and currents of the optical bench, calibration-diodes, system electronics and mech-
anisms. It also contains temperatures, voltages and currents for each camera as well as verification
and reporting flags. These flags are used as status indicators for latches and limit-switches on the
cover/goniometer and the calibration diffuser panels.

5.1.1.6 On Board Calibration Data

The MISR OBC data provide the radiometry from PIN and HQE diodes and goniometer mecha-
nism readings collected during Calibration mode operations near the North and South poles and
over the darkside of the Earth (or during Science mode operations over the sunlit side of the
Earth). The diode radiometry acquired during North and South Pole calibration sequences will be
used to determine brightness and reflective characteristics of a MISR diffuser panel as observed
by MISR’s cameras.

5.1.2 Product Description

The product will be produced as 6 separate ESDTSs, each with one physical file, as shown in Table
5-1. Each physical file is in the HDF-EOS Swath format and each contains one or more HDF-EOS
Swath datasets, corresponding to the individual parameters.
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Table 5-1: Level 1A Reformatted Annotated Product Files and Swath Datasets

ESDT Shortname

Local Granule ID?

Swath Dataset Name

MIL1A MISR_AM1_FM_SCI_Pmmm_Onnnnnn_cc_vv.hdf

blue_band_1x1
blue_anc_1x1
green_band_1x1
green_anc_1x1
red_band_1x1
red_anc_1x1
nir_band_1x1
nir_anc_1x1
blue_band_1x4
blue_anc_1x4
green_band_1x4
green_anc_1x4
red_band_1x4
red_anc_1x4
nir_band_1x4
nir_anc_1x4
blue_band_2x2
blue_anc_2x2
green_band_2x2
green_anc_2x2
red_band_2x2
red_anc_2x2
nir_band_2x2
nir_anc_2x2
blue_band_4x4
blue_anc_4x4
green_band_4x4
green_anc_4x4
red_band_4x4
red_anc_4x4
nir_band_4x4
nir_anc_4x4
spurious_pkts
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Table 5-1: Level 1A Reformatted Annotated Product Files and Swath Datasets

ESDT Shortname Local Granule ID2 Swath Dataset Name

MI1AC MISR_AM1 FM_CAL_Pmmm_Onnnnnn_cc_vv.hdf blue_band_1x1
blue_anc_1x1
green_band_1x1
green_anc_1x1
red_band_1x1
red_anc_1x1
nir_band_1x1
nir_anc_1x1
blue_band_1x4
blue_anc_1x4
green_band_1x4
green_anc_1x4
red_band_1x4
red_anc_1x4
nir_band_1x4
nir_anc_1x4
blue_band_2x2
blue_anc_2x2
green_band_2x2
green_anc_2x2
red_band_2x2
red_anc_2x2
nir_band_2x2
nir_anc_2x2
blue_band_4x4
blue_anc_4x4
green_band_4x4
green_anc_4x4
red_band_4x4
red_anc_4x4

nir_band_4x4

nir_anc_4x4
MILAMOT MISR_AM1 _FM_MTR_CL_Pmmm_Onnnnnn_vv.hdf MTRSwath
MILAENG1 MISR_AM1_FM_ENG_GM_Pmmm_Onnnnnn_vv.hdf EngSwath
MILANAV MISR_AM1 FM_NAV_GM_Pmmm_Onnnnnn_vv.hdf NavSwath
MILAOBC MISR_AM1_FM_OBC_CL_Pmmm_Onnnnnn_vv.hdf OBCSwath

a. Where Pmmm corresponds to the orbit path number, Onnnnnn is the absolute orbit number, cc is the cam-
era identifier, and vv is the file version number.
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5.1.3 Reformatted Annotated Product File Metadata
5.1.3.1 CCD Science Data file

N/A

5.1.3.2 CCD Science Data QA file

N/A

5.1.3.3 CCD Calibration Data file

N/A

5.1.3.4 Motor Data file

N/A

5.1.3.5 Engineering Data file

N/A

5.1.3.6  Navigation Data file

N/A

5.1.3.7 On Board Calibration (OBC) Data file

N/A
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5.14

5.14.1

Table 5-2: Swath Metadata for CCD Science Data File

CCD Science Data file

Reformatted Annotated Product Swath Metadata

Swath Metadata Definition Data Type Valid Values
PGE1_ORBIT_NO Orbit counter INT32 1-
PGE1_PATH_NO Orbit path counter INT32 1-233
PGE1_OUT_OF_ORDER_PKTS | Llsting of out of order packets INT16 (Array of 50)

found
PGE1_DUPLICATE_PKTS Listing of duplicate packets found | INT16 (Array of 50)
PGE1 PIXEL_REVERSAL Pixel reversal determinant INT32 0=not east-west
reversed
l=east-west
reversed

5.1.4.2

CCD Calibration Data file

Table 5-3: Swath Metadata for CCD Calibration Data File

Swath Metadata Definition Data Type Valid Values
PGE4_ORBIT_NO Orbit counter INT32 1-
PGE4_PATH_NO Orbit path counter INT32 1-233
PGE4_OUT_OF_ORDER_PKTS | Llsting of out of order packets INT16 (Array of 50)

found
PGE4_DUPLICATE_PKTS Listing of duplicate packets found | INT16 (Array of 50
PGE4_PIXEL_REVERSAL Pixel reversal determinant INT32 0/1
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DATA PRODUCTS FOR LEVEL 1A SECTION 5.0
5.1.4.3 Motor Data file
Table 5-4: Swath Metadata for Motor Data File
Swath Metadata Definition Data Type Valid Values
PGE3_ORBIT_NO Orbit counter INT32 1-
PGE3_PATH_NO Orbit path counter INT32 1-233
PGE3_START_TIME Calibration start time FLOAT64 S/IC time
PGE3_STOP_TIME Calibration stop time FLOAT64 S/IC time
PGE3 NUM_MTR_SAMPLES Number of motor samples INT32
PGE3 SWATH_FLAGS Quality flag for calibration INT8 1-128
PGE3_OUT_OF_ORDER_PKTS | Llsting of out of order packets INT16 (Array of 50)
found
PGE3_DUPLICATE_PKTS Listing of duplicate packets found | INT16 (Array of 50)
5.1.4.4 Engineering Data file
Table 5-5: Swath Metadata for Engineering Data File
Swath Metadata Definition Data Type Valid Values
PGE2_ORBIT_NO Orbit counter INT32 1-
PGE2_PATH_NO Orbit path counter INT32 1-233
PGE2_START_TIME Calibration start time FLOAT64 S/IC time
PGE2_STOP_TIME Calibration stop time FLOAT64 S/IC time
PGE2_NUMBER_OF_PACKETS | Number of Engineering packets INT32
PGE2_SWATH_FLAGS Quality flag for engineering data INT8 1-128
collection
PGE2_OUT_OF_ORDER_PKTS | Llsting of out of order packets INT16 (Array of 50)
found
PGE2_DUPLICATE_PKTS Listing of duplicate packets found | INT16 (Array of 50)
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DATA PRODUCTS FOR LEVEL 1A

5.1.4.5

Table 5-6: Swath Metadata for Navigation Data file

Navigation Data file

Swath Metadata Definition Data Type Valid Values
PGE2_ORBIT_NO Orbit counter INT32 1-
PGE2_PATH_NO Orbit path counter INT32 1-233
PGE2_START_TIME Calibration start time FLOAT64 S/C time
PGE2_STOP_TIME Calibration stop time FLOAT64 S/IC time
PGE2_NUMBER_OF_PACKETS | Number of Navigation packets INT32 0-
PGE2_SWATH_FLAGS Quality flag for engineering data INT8 1-128

collection
PGE2_OUT_OF_ORDER_PKTS | Llsting of out of order packets INT16 (Array of 50)
found
PGE2_DUPLICATE_PKTS Listing of duplicate packets found | INT16 (Array of 50)
5.1.4.6 OBC Data file
Table 5-7: Swath Metadata for OBC Data File

Swath Metadata Definition Data Type Valid Values
PGE5_ORBIT_NO Orbit counter INT32 1-
PGE5_PATH_NO Orbit path counter INT32 1-233
PGE5_START_TIME Calibration start time FLOAT64 SIC time
PGE5_STOP_TIME Calibration stop time FLOAT64 S/C time
PGE5 NUM_OBC_SAMPLES Number of OBC samples INT32
PGES5_SWATH_FLAGS Quiality flag for calibration INT8 1-128
PGE5_OUT_OF_ORDER_PKTS | Llsting of out of order packets INT16 (Array of 50)

found
PGES5_DUPLICATE_PKTS Listing of duplicate packets found | INT16 (Array of 50
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DATA PRODUCTS FOR LEVEL 1A

SECTION 5.0

5.1.5

5.1.5.1

The CCD Science Data file uses Per-Line Metadata only. Table 5-8 describes the Per-Line Meta-
data that are specific to each line in the swath. Per-Line Metadata are stored in the Time Tags SDS

CCD Science Data file

linked to the DNs SDS by sharing the same X-Dim.

Table 5-8: CCD Science Per-Line Metadata

Reformatted Annotated Product Per-Packet, -Line, and -Sample Metadata

PerLine Metadata Definition Data Type Valid Range

time_days Time tag(0) -first 16 bits of 64 bit time tag

field representing days FLOAT32 0 - 65535
time_msecl Time tag(1) - second 16 bits of 64 bit time

tag field representing milliseconds FLOAT32 0 - 65535
time_msec2 Time tag(2) - third 16 bits of 64 bit time tag

field representing milliseconds FLOAT32 0 - 65535
time_micro Time tag(3) - fourth 16 bits of 64 bit time tag

field representing microseconds FLOAT32 0 - 65535
Line_mean Active pixel region line average FLOAT32 0-16383
Std_dev_ac Active pixel region standard deviation FLOAT32 0 - 400
Min_ac_dn Active pixel region standard deviation FLOAT32 0
Max_ac_dn Maximum DN value in active pixel region FLOAT32 16383
Overclock_mean Overclock pixel region line average FLOAT32 0 - 1000
Std_dev_oc Overclock pixel region standard deviation FLOAT32 0-400
Min_oc_dn Minimum DN value in overclock pixel region | FLOAT32 0
Max_oc_dn Maximum DN value in overclock pixel region | FLOAT32 16383
rti_eosec Number of 8 ms intervals, eosec -> MSYNC | FLOAT32 0-5
Ccd_int_time CCD line integration time FLOAT32 0-40.8
Cam_mode_flag Camera mode (global/local) FLOAT32 0-1

5-9

MISR Interface Control Document

-\q Distributed by the Atmospheric Science Data Center @/

http://eosweb.larc.nasa.gov




SECTION 5.0 DATA PRODUCTS FOR LEVEL 1A

5.1.5.2 CCD Calibration Data file

The CCD Calibration Data file uses Per-Line Metadata only. Table 5-9 below describes the Per-

Line Metadata that is specific to each line in the swath. Per-Line Metadata is stored in the Time-
Tags SDS linked to the DNs SDS by sharing the same X-Dim.

Table 5-9: CCD Calibration Per-Line Metadata

PerLine Metadata Definition Data Type Valid Range

time_days Time tag(0) -first 16 bits of 64 bit time tag FLOAT32

field representing days 0 - 65535
time_msecl Time tag(1) - second 16 bits of 64 bit time FLOAT32

tag field representing milliseconds 0 - 65535
time_msec2 Time tag(2) - third 16 bits of 64 bit time tag FLOAT32

field representing milliseconds 0 - 65535
time_micro Time tag(3) - fourth 16 bits of 64 bit time tag | FLOAT32

field representing microseconds 0 - 65535
Line_mean Active pixel region line average FLOAT32 0-16383
Std_dev_ac Active pixel region standard deviation FLOAT32 0-400
Min_ac_dn Active pixel region standard deviation FLOAT32 0
Max_ac_dn Maximum DN value in active pixel region FLOAT32 16383
Overclock_mean Overclock pixel region line average FLOAT32 0-1000
Std_dev_oc Overclock pixel region standard deviation FLOAT32 0 - 400
Min_oc_dn Minimum DN value in overclock pixel region | FLOAT32 0
Max_oc_dn Maximum DN value in overclock pixel region | FLOAT32 16383
Sun_angle_x Sun angle - x coordinate FLOAT32
Sun_angle_y Sun angle - y coordinate FLOAT32
Sun_angle_z Sun angle - z coordinate FLOAT32
Ccd_int_time CCD line integration time FLOAT32 0-40.8

5.1.5.3 Motor Data file

Table describes the Per-Sample Metadata that are specific to each data sample in a packet during
the calibration sequence. For each data value in the motor current SDS there is a corresponding
metadata value in the corresponding metadata SDS.
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Table 5-10: Motor Data Per-Sample Metadata

PerPacket Metadata Definition Data Type Valid Range
Current sample quality Quality values associated with each motor INT8 (Array of 283)
indicators current sample. Using bit-level triggers the

quality flag is toggled as follows:

bit 0: Data extraction error

bit 1: Data scaling error

bit 2: Data byte alignment error

bit 3: Data failed threshold check, high
bit 4: Data failed threshold check, low
bit 5: Unused

bit 6: Unused

bit 7: Data value is OK.

5.1.5.4 Engineering Data file
The Engineering Data file uses Per-sample Metadata only. Table describes the Per-sample Meta-

data that is specific to SDS in the file. Each multiplexer (MUX) or Camera-specific data retrieved
from the instrument is stored in a separate SDS in the output file.

Table 5-11: Engineering Data Per-Sample Metadata

PerLine Metadata Definition Data Type Valid Range
Mux A quality indicators Quality values associated with each INT8 Array of 16, each
engineering values collected in MUX A. correlating to an
Using bit-level triggers the quality flag is engineering value
toggled as follows: collected,
0-128

bit 0: Data extraction error

bit 1: Data scaling error

bit 2: Data byte alignment error

bit 3: Data failed threshold check, high
bit 4: Data failed threshold check, low
bit 5: Unused

bit 6: Unused

bit 7: Data value is OK.
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Table 5-11: Engineering Data Per-Sample Metadata (Continued)

PerLine Metadata

Definition

Data Type Valid Range

Mux B quality indicators

Quality values associated with each
engineering values collected in MUX B.
Using bit-level triggers the quality flag is
toggled as follows:

bit 0: Data extraction error

bit 1: Data scaling error

bit 2: Data byte alignment error

bit 3: Data failed threshold check, high
bit 4: Data failed threshold check, low
bit 5: Unused

bit 6: Unused

bit 7: Data value is OK.

INT8 Array of 16, each
correlating to an
engineering value
collected,

0-128

Mux C quality indicators

Quality values associated with each
engineering values collected in MUX C.
Using bit-level triggers the quality flag is
toggled as follows:

bit 0: Data extraction error

bit 1: Data scaling error

bit 2: Data byte alignment error

bit 3: Data failed threshold check, high
bit 4: Data failed threshold check, low
bit 5: Unused

bit 6: Unused

bit 7: Data value is OK.

INT8 Array of 16, each
correlating to an
engineering value
collected,

0-128

Mux D quality indicators

Quality values associated with each
engineering values collected in MUX D.
Using bit-level triggers the quality flag is
toggled as follows:

bit 0: Data extraction error

bit 1: Data scaling error

bit 2: Data byte alignment error

bit 3: Data failed threshold check, high
bit 4: Data failed threshold check, low
bit 5: Unused

bit 6: Unused

bit 7: Data value is OK.

INT8 Array of 16, each
correlating to an
engineering value
collected,

0-128
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DATA PRODUCTS FOR LEVEL 1A

SECTION 5.0

Table 5-11: Engineering Data Per-Sample Metadata (Continued)

PerLine Metadata Definition Data Type Valid Range

Camera quality indicator Quality values associated with each INT8 Array of 16, each
Camera engineering data value correlating to an
collected. Using bit-level triggers the camera engineering
quality flag is toggled as follows: value collected,

0-128
bit 0: Data extraction error
bit 1: Data scaling error (Note: There are nine
bit 2: Data byte alignment error occurrences of this
bit 3: Data failed threshold check, high data set, one for each
bit 4: Data failed threshold check, low camera)
bit 5: Unused
bit 6: Unused
bit 7: Data value is OK.

Temperature quality indicator Quality values associated with each INT8 Array of 15, each
temperature value collected. Using bit- correlating to a
level triggers the quality flag is toggled temperature value
as follows: collected,

0-128
bit 0: Data extraction error
bit 1: Data scaling error
bit 2: Data byte alignment error
bit 3: Data failed threshold check, high
bit 4: Data failed threshold check, low
bit 5: Unused
bit 6: Unused
bit 7: Data value is OK.

Auxiliary quality indicator Quality values associated with each INT8 Array of 13, each
auxiliary value collected. Using bit-level correlating to an
triggers the quality flag is toggled as engineering auxiliary
follows: value collected,

0-128
bit 0: Data extraction error
bit 1: Data scaling error
bit 2: Data byte alignment error
bit 3: Data failed threshold check, high
bit 4: Data failed threshold check, low
bit 5: Unused
bit 6: Unused
bit 7: Data value is OK.
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SECTION 5.0 DATA PRODUCTS FOR LEVEL 1A

5.1.5.5 Navigation Data file

The Engineering Data file uses Per-sample Metadata only. Table 5-12 describes the Per-sample
Metadata that are specific to SDS in the file. Each multiplexer (MUX) or Camera-specific data
retrieved from the instrument is stored in a separate SDS in the output file.

Table 5-12: Navigation Per-Sample Metadata

PerLine Metadata Definition Data Type Valid Range
Navigation values quality Quality values associated with each INT8 (Array of 13)
indicators navigation data values. Using bit-level

triggers the quality flag is toggled as
follows:

bit 0: Data extraction error

bit 1: Data scaling error

bit 2: Data byte alignment error

bit 3: Data failed threshold check, high
bit 4: Data failed threshold check, low
bit 5: Unused

bit 6: Unused

bit 7: Data value is OK.

5.1.5.6 OBC Data file

Table 5-13 describes the Per-Sample Metadata that are specific to each data sample in a packet
during the calibration sequence. For each data value in the diode and temperature SDSs there is a
corresponding metadata value in a corresponding SDS.

Table 5-13: OBC Data Per-Sample Metadata

PerPacket Metadata Definition Data Type Valid Range

Diode quality indicators Quality values associated with each diode/ INT8 (Array of 26)
goniometer value collected. Using bit-level
triggers the quality flag is toggled as follows:

bit 0: Data extraction error

bit 1: Data scaling error

bit 2: Data byte alignment error

bit 3: Data failed threshold check, high
bit 4: Data failed threshold check, low
bit 5: Unused

bit 6: Unused

bit 7: Data value is OK.
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DATA PRODUCTS FOR LEVEL 1A SECTION 5.0

PerPacket Metadata Definition Data Type Valid Range

Temperate quality indicator Quality values associated with each INT8 (Array of 10)
temperature value collected. Using bit-level
triggers the quality flag is toggled as follows:

bit 0: Data extraction error

bit 1: Data scaling error

bit 2: Data byte alignment error

bit 3: Data failed threshold check, high
bit 4: Data failed threshold check, low
bit 5: Unused

bit 6: Unused

bit 7: Data value is OK.

5.1.6 Reformatted Annotated Product Swath Datasets

5.1.6.1 CCD Common Field Dimension and Spatial Resolution Descriptions

Table 5-14: Reformatted Annotated Product Field Dimension Descriptions

Dimension Description Valid Values

DownTrack Unlimited, number of lines acquired during 0-
the collection of MISR CCD science data

CrossTrack Number of CCD DNs acquired 380 for 4x4 averaging
760 for 2x2 averaging
1520 for 1x1, 1x4 averaging
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For the nominal Global Mode called “Super Stereo”, the following table relates the spatial resolu-
tion to camera and band.

Table 5-15: Spatial Resolution Distribution for Global mode

Grid DF CF BF AF AN AA BA CA DA

NIRBand 1.1kmx | 1.1kmx | 1.1kmx | 1.1kmx | 275mx | 1.1kmx | 1.1kmx | 1.1kmx | 1.1kmx
1.1 km 1.1 km 1.1 km 1.1 km 275 m 1.1 km 1.1 km 1.1 km 1.1 km

RedBand 275mx | 275 mx | 275 m X 275mx | 275mx [ 275mx | 275 mx | 275 m X 275 m x
275 m 275 m 275 m 275 m 275 m 275 m 275 m 275 m 275 m

BlueBand 1.1kmx | 1.1kmx | 1.1kmx | 1.1kmx | 275mx | 1.1kmx | 1.1kmx | 1.1kmx | 1.1kmx
1.1 km 1.1 km 1.1 km 1.1 km 275 m 1.1 km 1.1 km 1.1 km 1.1 km

GreenBand | 1.1kmx | 1.1kmx | 1.1kmx | 1.1kmx | 275mx | 1.1kmx | 1.1kmx | 1.1kmx | 1.1kmx
1.1 km 1.1 km 1.1 km 1.1 km 275 m 1.1 km 1.1 km 1.1 km 1.1 km

For Local Mode, the following table relates the spatial resolution to camera and band.

Table 5-16: Spatial Resolution Distribution for Local mode

Grid DF CF BF AF AN AA BA CA DA

NIRBand 275mx | 275mx | 275mx | 275mx | 275mx | 275mx | 275mx | 275mx | 275 mXx
275 m 275 m 275 m 275 m 275 m 275 m 275 m 275 m 275 m

RedBand 275 m X 275 m x 275 m x 275 mx 275 m X 275 m X 275 m x 275 mx 275 m x
275 m 275 m 275 m 275 m 275 m 275 m 275 m 275 m 275 m

BlueBand 275 m X 275 m x 275 m x 275 mx 275 m X 275 m X 275 m x 275 mx 275 m x
275 m 275 m 275 m 275 m 275 m 275 m 275 m 275 m 275 m

GreenBand | 275mx | 275mx | 275mx | 275mx | 275mXx | 275mx | 275mx | 275mx | 275mx
275 m 275 m 275 m 275 m 275 m 275 m 275 m 275 m 275 m

5.1.6.2 CCD Science Data file

For CCD Science processing the data collected during Global Mode operations is stored in the
appropriate SDS based on band and averaging mode. If a Local Mode acquisition is executed dur-
ing a swath the reformatted CCD science DNs are written to the 1x1 swaths based on averaging
mode.
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SECTION 5.0

Table 5-17: CCD Science Swath Field Definitions

Field Name_ . Dimension List Number Units Transformation Flag
Parameter Description Type Values
Swath blue_band_1x1
DNs DownTrack, UINT16 dn Bit packed: IDQI:
CrossTrack Bits 0-1 = IDQI 0 = Within specifications
Bits 2-15 =dn 1 = Reduced accuracy
2 = Not usable for science
3 = Unusable for any
purpose
Swath_blue_anc_1x1
(Field definitions described Table 5-8)
Swath green_band_1x1
DNs DownTrack, UINT16 dn Bit packed: IDQI:
CrossTrack Bits 0-1 = IDQI 0 = Within specifications
Bits 2-15 =dn 1 = Reduced accuracy
2 = Not usable for science
3 = Unusable for any
purpose
Swath green_anc_1x1
(Field definitions described Table 5-8)
Swath red_band_1x1
DNs DownTrack, UINT16 dn Bit packed: IDQI:
CrossTrack Bits 0-1 = IDQI 0 = Within specifications
Bits 2-15 = dn 1 = Reduced accuracy
2 = Not usable for science
3 = Unusable for any
purpose
Swath red_anc_1x1
(Field definitions described Table 5-8)
Swath nir_band_1x1
DNs DownTrack, UINT16 dn Bit packed: IDQI:
CrossTrack Bits 0-1 = IDQI 0 = Within specifications
Bits 2-15 =dn 1 = Reduced accuracy

2 = Not usable for science
3 = Unusable for any
purpose

Swath nir_anc_1x1

(Field definitions described Table 5-8)
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Table 5-17: CCD Science Swath Field Definitions (Continued)
Field Name_ . Dimension List Number Units Transformation Flag
Parameter Description Type Values
Swath blue_band_1x4
DNs DownTrack, UINT16 dn Bit packed: IDQI:
CrossTrack Bits 0-1 = IDQI 0 = Within specifications
Bits 2-15 =dn 1 = Reduced accuracy
2 = Not usable for science
3 = Unusable for any
purpose
Swath blue_anc_1x4
(Field definitions described Table 5-8)
Swath green_band_1x4
DNs DownTrack, UINT16 dn Bit packed: IDQI:
CrossTrack Bits 0-1 = IDQI 0 = Within specifications
Bits 2-15 =dn 1 = Reduced accuracy
2 = Not usable for science
3 = Unusable for any
purpose
Swath green_anc_1x4
(Field definitions described Table 5-8)
Swath red_band_1x4
DNs DownTrack, UINT16 dn Bit packed: IDQI:
CrossTrack Bits 0-1 = IDQI 0 = Within specifications
Bits 2-15 =dn 1 = Reduced accuracy
2 = Not usable for science
3 = Unusable for any
purpose
Swath red_anc_1x4
(Field definitions described Table 5-8)
Swath nir_band_1x4
DNs DownTrack, UINT16 dn Bit packed: IDQI:
CrossTrack Bits 0-1 = IDQI 0 = Within specifications
Bits 2-15 =dn 1 = Reduced accuracy

2 = Not usable for science
3 = Unusable for any
purpose

Swath nir_anc_1x4

(Field definitions described Table 5-8)

Swath blue_band_2x2
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SECTION 5.0

Table 5-17: CCD Science Swath Field Definitions (Continued)

Field Name_ . Dimension List Number Units Transformation Flag
Parameter Description Type Values
DNs DownTrack, UINT16 dn Bit packed: IDQI:
CrossTrack Bits 0-1 = IDQI 0 = Within specifications
Bits 2-15 =dn 1 = Reduced accuracy
2 = Not usable for science
3 = Unusable for any
purpose
Swath blue_anc_2x2
(Field definitions described Table 5-8)
Swath green_band_2x2
DNs DownTrack, UINT16 dn Bit packed: IDQI:
CrossTrack Bits 0-1 = IDQI 0 = Within specification
Bits 2-15 =dn 1 = Reduced accuracy
2 = Not usable for science
3 = Unusable for any
purpose
Swath green_anc_2x2
(Field definitions described Table 5-8)
Swath red_band_2x2
DNs DownTrack, UINT16 dn Bit packed: IDQI:
CrossTrack Bits 0-1 = IDQI 0 = Within specifications
Bits 2-15 =dn 1 = Reduced accuracy
2 = Not usable for science
3 = Unusable for any
purpose
Swath red_anc_2x2
(Field definitions described Table 5-8)
Swath nir_band_2x2
DNs DownTrack, UINT16 dn Bit packed: IDQI:
CrossTrack Bits 0-1 = IDQI 0 = Within specifications
Bits 2-15 =dn 1 = Reduced accuracy

2 = Not usable for science
3 = Unusable for any
purpose

Swath red_anc_2x2

(Field definitions described Table 5-8)

Swath blue_band_4x4
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Table 5-17: CCD Science Swath Field Definitions (Continued)
Field Name_ . Dimension List Number Units Transformation Flag
Parameter Description Type Values
DNs DownTrack, UINT16 dn Bit packed: IDQI:
CrossTrack Bits 0-1 = IDQI 0 = Within specifications
Bits 2-15 =dn 1 = Reduced accuracy
2 = Not usable for science
3 = Unusable for any
purpose
Swath blue_anc_4x4
(Field definitions described Table 5-8)
Swath green_band_4x4
DNs DownTrack, UINT16 dn Bit packed: IDQI:
CrossTrack Bits 0-1 = IDQI 0 = Within specifications
Bits 2-15 =dn 1 = Reduced accuracy
2 = Not usable for science
3 = Unusable for any
purpose
Swath green_anc_4x4
(Field definitions described Table 5-8)
Swath red_band_4x4
DNs DownTrack, UINT16 dn Bit packed: IDQI:
CrossTrack Bits 0-1 = IDQI 0 = Within specifications
Bits 2-15 =dn 1 = Reduced accuracy
2 = Not usable for science
3 = Unusable for any
purpose
Swath red_anc_4x4
(Field definitions described Table 5-8)
Swath nir_band_4x4
DNs DownTrack, UINT16 dn Bit packed: IDQI:
CrossTrack Bits 0-1 = IDQI 0 = Within specifications
Bits 2-15 =dn 1 = Reduced accuracy
2 = Not usable for science
3 = Unusable for any
purpose
Swath nir_anc_4x4
(Field definitions described Table 5-8)
Swath spurious_pkts
SpuriousPkts PktDownTrack, | UCHARS n/a n/a n/a
PktCrossTrack
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5.1.6.3 CCD Calibration Data file

For CCD Calibration processing the data collected during any of the types of calibrations
sequence modes (North pole, South pole, Dark, Diode) is stored in an appropriate SDS based on
band and averaging mode. Since the cameras are taken through multiple averaging modes and
integration times during any one calibration operation the data collected is stored in time order in
the appropriate band/averaging mode defined SDSs. Ancillary metadata for each set of calibration
DNs (including time tag) are defined in Table.5-9

Table 5-18: CCD Calibration Swath Field Definitions

Field Name_ . Dimension List Number Units Transformation Flag
Parameter Description Type Values
Swath blue_band_1x1
DNs DownTrack, UINT16 dn Bit packed: SDQI:
CrossTrack Bits 0-1 = SDQI 0 = No known anomalies
Bits 2-15 =dn 1 = Overclock out-of-range
2 = Saturated pixels
3 = Data transmission errors
Swath_blue_anc_1x1
(Field definitions described Table 5-9)
Swath green_band_1x1
DNs DownTrack, UINT16 dn Bit packed: SDQI:
CrossTrack Bits 0-1 = SDQI 0 = No known anomalies
Bits 2-15 =dn 1 = Overclock out-of-range
2 = Saturated pixels
3 = Data transmission errors
Swath green_anc_1x1
(Field definitions described Table 5-9)
Swath red_band_1x1
DNs DownTrack, UINT16 dn Bit packed: SDQI:
CrossTrack Bits 0-1 = SDQI 0 = No known anomalies
Bits 2-15 =dn 1 = Overclock out-of-range
2 = Saturated pixels
3 = Data transmission errors
Swath red_anc_1x1
(Field definitions described Table 5-9)
Swath nir_band_1x1

5-21

MISR Interface Control Document

g Distributed by the Atmospheric Science Data Center @
http://eosweb.larc.nasa.gov
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Table 5-18: CCD Calibration Swath Field Definitions (Continued)
Field Name_ . Dimension List Number Units Transformation Flag
Parameter Description Type Values
DNs DownTrack, UINT16 dn Bit packed: SDQI:
CrossTrack Bits 0-1 = SDQI 0 = No known anomalies
Bits 2-15 =dn 1 = Overclock out-of-range
2 = Saturated pixels
3 = Data transmission errors
Swath nir_anc_1x1
(Field definitions described Table 5-9)
Swath blue_band_1x4
DNs DownTrack, UINT16 dn Bit packed: SDQI:
CrossTrack Bits 0-1 = SDQI 0 = No known anomalies
Bits 2-15 =dn 1 = Overclock out-of-range
2 = Saturated pixels
3 = Data transmission errors
Swath blue_anc_1x4
(Field definitions described Table 5-9)
Swath green_band_1x4
DNs DownTrack, UINT16 dn Bit packed: SDQI:
CrossTrack Bits 0-1 = SDQI 0 = No known anomalies
Bits 2-15 =dn 1 = Overclock out-of-range
2 = Saturated pixels
3 = Data transmission errors
Swath green_anc_1x4
(Field definitions described Table 5-9)
Swath red_band_1x4
DNs DownTrack, UINT16 dn Bit packed: SDQI:
CrossTrack Bits 0-1 = SDQI 0 = No known anomalies
Bits 2-15 =dn 1 = Overclock out-of-range
2 = Saturated pixels
3 = Data transmission errors
Swath red_anc_1x4
(Field definitions described Table 5-9)
Swath nir_band_1x4
DNs DownTrack, UINT16 dn Bit packed: SDQI:
CrossTrack Bits 0-1 = SDQI 0 = No known anomalies
Bits 2-15 =dn 1 = Overclock out-of-range

2 = Saturated pixels
3 = Data transmission errors
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Table 5-18: CCD Calibration Swath Field Definitions (Continued)

Field Name_ . Dimension List Number Units Transformation Flag
Parameter Description Type Values
Swath nir_anc_1x4
(Field definitions described Table 5-9)
Swath blue_band_2x2
DNs DownTrack, UINT16 dn Bit packed: SDQI:
CrossTrack Bits 0-1 = SDQI 0 = No known anomalies
Bits 2-15 =dn 1 = Overclock out-of-range
2 = Saturated pixels
3 = Data transmission errors
Swath blue_anc_2x2
(Field definitions described Table 5-9)
Swath green_band_2x2
DNs DownTrack, UINT16 dn Bit packed: SDQI:
CrossTrack Bits 0-1 = SDQI 0 = No known anomalies
Bits 2-15 =dn 1 = Overclock out-of-range
2 = Saturated pixels
3 = Data transmission errors
Swath green_anc_2x2
(Field definitions described Table 5-9)
Swath red_band_2x2
DNs DownTrack, UINT16 dn Bit packed: SDQI:
CrossTrack Bits 0-1 = SDQI 0 = No known anomalies
Bits 2-15 =dn 1 = Overclock out-of-range
2 = Saturated pixels
3 = Data transmission errors
Swath red_anc_2x2
(Field definitions described Table 5-9)
Swath nir_band_2x2
DNs DownTrack, UINT16 dn Bit packed: SDQI:
CrossTrack Bits 0-1 = SDQI 0 = No known anomalies
Bits 2-15 = dn 1 = Overclock out-of-range

2 = Saturated pixels
3 = Data transmission errors

Swath red_anc_2x2

(Field definitions described Table 5-9)

Swath blue_band_4x4
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SECTION 5.0 DATA PRODUCTS FOR LEVEL 1A
Table 5-18: CCD Calibration Swath Field Definitions (Continued)
Field Name_ . Dimension List Number Units Transformation Flag
Parameter Description Type Values
DNs DownTrack, UINT16 dn Bit packed: SDQI:
CrossTrack Bits 0-1 = SDQI 0 = No known anomalies
Bits 2-15 =dn 1 = Overclock out-of-range
2 = Saturated pixels
3 = Data transmission errors
Swath blue_anc_4x4
(Field definitions described Table 5-9)
Swath green_band_4x4
DNs DownTrack, UINT16 dn Bit packed: SDQI:
CrossTrack Bits 0-1 = SDQI 0 = No known anomalies
Bits 2-15 =dn 1 = Overclock out-of-range
2 = Saturated pixels
3 = Data transmission errors
Swath green_anc_4x4
(Field definitions described Table 5-9)
Swath red_band_4x4
DNs DownTrack, UINT16 dn Bit packed: SDQI:
CrossTrack Bits 0-1 = SDQI 0 = No known anomalies
Bits 2-15 =dn 1 = Overclock out-of-range
2 = Saturated pixels
3 = Data transmission errors
Swath red_anc_4x4
(Field definitions described Table 5-9)
Swath nir_band_4x4
DNs DownTrack, UINT16 dn Bit packed: SDQI:
CrossTrack Bits 0-1 = SDQI 0 = No known anomalies
Bits 2-15 =dn 1 = Overclock out-of-range
2 = Saturated pixels
3 = Data transmission errors
Swath nir_anc_4x4
(Field definitions described Table 5-9)
Swath spurious_pkts PktDownTrack, | UCHARS n/a n/a n/a
PktCrossTrack

MISR Interface Control Document

g Distributed by the Atmospheric Science Data Center @/
http://eosweb.larc.nasa.gov

5-24




DATA PRODUCTS FOR LEVEL 1A SECTION 5.0

5.1.6.4 Motor Data file

For MISR calibration processing the data collected during any of the types of calibrations
sequence modes (North pole, South pole, Dark, Diode) generates motor data which is stored in
the MISR L1A Motor output product. Data quality checks are performed on all current samples

and time tags in the packet.

Table 5-19: Motor Data Dimension Descriptions

Dimension Description Valid Values
PGE3_TIME_DIMENSION Unlimited, time tag for each motor packet collected | O -
PGE3_TIME_XTRACK_DIMENSION Number of bytes in a motor packet time tag 8
PGE3 DOWN_TRACK_DIMENSION Unlimited, number of lines acquired during the 0-
collection of MISR motor data

PGE3_CURR_DIMENSION Number of current sampled acquired 283

PGE3 META XTRACK_DIMENSION Number of metadata values per packet 4

Table 5-20: Motor Data Swath Field Definitions
Field Name . . .
Parameter Description Dimension List Number Type

PGE3_CURR_SAMPLE_TIME_TABLE | PGE3_DOWN_TRACK_DIMENSION, UINT8
PGE3_TIME_XTRACK_DIMENSION

PGE3_PACKET_QUAL_TABLE PGE3_DOWN_TRACK_DIMENSION UINT32

PGE3_PACKET_META_TABLE PGE3_DOWN_TRACK_DIMENSION, FLOAT32
PGE3_PACKET_META_XTRACK_DIMENSION

PGE3_CURR_SAMPLE_TABLE PGE3_DOWN_TRACK_DIMENSION, FLOAT32
PGE3_CURR_DIMENSION

PGE3_DATA_QUAL_TABLE PGE3_DOWN_TRACK_DIMENSION, UINT8
PGE3_CURR_DIMENSION

Table lists the data fields in the swath based on the location the data has been collected on the
instrument. Each represents an SDS in the output MISR motor file.
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SECTION 5.0 DATA PRODUCTS FOR LEVEL 1A
Table 5-21: Swath Data fields for Motor Data
Field Name Description Data Type Valid Range
PGE3_curr_sample_time_table
time_days Time tag -first 16 bits of 64 bit time tag FLOAT32 0 - 65536
field representing days (array of 2 bytes)
time_msecl Time tag - second 16 bits of 64 bittimetag | FLOAT32 0 - 65536
field representing milliseconds (array of 2
bytes)
time_msec2 Time tag - third 16 bits of 64 bit time tag FLOAT32 0 - 65536
field representing milliseconds (array of 2
bytes)
time_micro Time tag - fourth 16 bits of 64 bit time tag FLOAT32 0-1000
field representing microseconds (array of
2 bytes)
PGE3_packet_quality
qual_indicator Motor packet data quality indicator INT8 0-128
Quality values associated with each motor
packet. Using bit-level triggers the quality
flag is toggled as follows:
Bit 0: Packet header has an error
Bit 1: Bad packet APID
Bit 2: Invalid packet length
Bit 3: Bad packet time stamp
Bit 4: Packet time out of order
Bit 7: Packet sequence number out of
order
PGE3_packet_meta_table
motor_id Motor identifier INT32 0-2
0 = North cal panel
1 = South cal panel
3 = cover
motor_temperature Motor temperature FLOAT32 -30 to 50
curr_samp_freq Motor current sampling frequency FLOAT32 40ms
tot_num_curr_samples Number of currents samples INT32 0-
PGE3_curr_sample_table
curr_sample Motor current sample values FLOAT32 0-2110ma

PGE3_data_qual_table
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Table 5-21: Swath Data fields for Motor Data (Continued)

Field Name Description Data Type Valid Range

(Field definitions described Table )

5.1.6.5 Navigation Data file

For MISR Engineering/navigation data collected during an EOS orbit the data generated is stored

in an appropriate SDS in the output product. The navigation data and data quality indicators
describing the values are stored in the swath and data dimensions are defined below.

Table 5-22: Navigation Data Dimension Descriptions

Dimension Description Valid Values
PGE2_DOWN_TRACK_DIMENSION Unlimited, number of lines acquired during the 0-
collection of MISR engineering data
PGE2_NAVIGATION_DIMENSION Navigation sample values 13
PGE2_TIME_DIMENSION Unlimited, time tag for each engineering packet 0-
collected

PGE2_TIME_ARRAY_DIMENSION Number of bytes in a engineering/navigation packet | 8

time tag

Table 5-23: Navigation Data Swath Field Definitions

Field Name . . .
Parameter Description Dimension List Number Type

Swath NavSwath

PGE2_PACKET_QUAL PGE2_DOWN_TRACK_DIMENSION UINT32

PGE2_NAVIGATION_TABLE PGE2_DOWN_TRACK_DIMENSION, FLOAT32
PGE2_NAVIGATION_DIMENSION

PGE2_NAVIGATION_QUAL PGE2_DOWN_TRACK_DIMENSION, UINT8
PGE2_NAVIGATION_DIMENSION

PGE2_TIME_TABLE PGE2_TIME_DIMENSION, UINT8
PGE2_TIME_ARRAY_DIMENSION
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SECTION 5.0 DATA PRODUCTS FOR LEVEL 1A

Table 5-23 lists the data fields in the swath based on the location the data has been collected on the
instrument. Each represents an SDS in the output MISR navigation file.

Table 5-24: Swath Data Fields for Navigation Data

Field Name Description Data Type Valid Range

PGE2_time_table

time_days Time tag -first 16 bits of 64 bit time tag FLOAT32 0 - 65536
field representing days (array of 2 bytes)

time_msecl Time tag - second 16 bits of 64 bittime tag | FLOAT32 0 - 65536
field representing milliseconds (array of 2

bytes)

time_msec?2 Time tag - third 16 bits of 64 bit time tag FLOAT32 0 - 65536
field representing milliseconds (array of 2

bytes)

time_micro Time tag - fourth 16 bits of 64 bit time tag FLOAT32 0-1000
field representing microseconds (array of
2 bytes)

PGE2_packet_qual

qual_indicator Motor packet data quality indicator INT8 0-128
Quality values associated with each motor
packet. Using bit-level triggers the quality
flag is toggled as follows:

Bit O: Virtual data file could not be opened
Bit 1: Header file could not be read

Bit 2: Header packet count wrong

Bit 3: Header spacecraft id wrong

Bit 4: Header time stamp wrong

Bit 7: Swath OK flag

PGE2_navigation_table

X_axis_pos X-axis position (m) FLOAT32 +268x10°
y_axis_pos Y_axis position (m) FLOAT32 +268x10°
Z_axis_pos Z-axis position (m) FLOAT32 +268x10°
X_axis_vel X-axis velocity (m/s) FLOAT32 +524x10°
y_axis_vel Y-axis velocity (m/s) FLOAT32 +524%10°
z_axis_vel Z-axis velocity (m/s) FLOAT32 +524x10°
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Table 5-24: Swath Data Fields for Navigation Data (Continued)

Field Name Description Data Type Valid Range
roll_axis_angle Roll-axis Euler angle (arcsec) FLOAT32 +2048
pitch_axis_angle Pitch-axis Euler angle (arcsec) FLOAT32 +2048
yaw_axis_angle Yaw-axis Euler angle (arcsec) FLOAT32 +2048
roll_axis_rate Roll-axis rotation rate (arcsec/s) FLOAT32 +1024
pitch_axis_rate Pitch-axis rotation rate (arcsec/s) FLOAT32 +1024
yaw_axis_rate Yaw-axis rotation rate (arcsec/s) FLOAT32 +1024
PGE2_packet_meta_table
(Field definitions described Table 5-12)

5.1.6.6 Engineering Data file

For MISR Engineering/Navigation data collected during an EOS orbit the data generated is sepa-
rated by source (MUX,Camera,...) and stored in an appropriate SDS in the output product.
Descriptions of the swath and data dimensions are defined below.

Table 5-25: Engineering Data Dimension Descriptions

Dimension Description Valid Values
PGE2_DOWN_TRACK_DIMENSION Unlimited, number of lines acquired during the 0-
collection of MISR engineering data
PGE2_SWITCH_DIMENSION Limit switch flags in the MISR engineering/ 10
navigation data
PGE2_MUX_DIMENSION Data from the MISR multiplexer’s system ESC ADC | 16
PGE2_CAMERA_DIMENSION Data from the MISR camera engineering data 16
PGE2_TEMPERATURE_DIMENSION Data from the MISR instrument temperature 10
readings
PGE2_AUXILARY_DIMENSION Auxiliary quality flags from MISR eng/nav packet 13
PGE2_TIME_DIMENSION Unlimited, time tag for each engineering packet 0-
collected
PGE2_TIME_ARRAY_DIMENSION Number of bytes in a engineering/navigation packet | 8
time tag
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Table 5-26: Engineering Data Swath Field Definitions

Field Name . . .
Parameter Description Dimension List Number Type
PGE2_PACKET_QUAL PGE2_DOWN_TRACK_DIMENSION, UINT8
PGE2_SWITCH_TABLE PGE2_DOWN_TRACK_DIMENSION, UINT8
PGE2_SWITCH_DIMENSION

PGE2_MUX_1 TABLE PGE2_DOWN_TRACK_DIMENSION, FLOAT32
PGE2_MUX_DIMENSION

PGE2_MUX_1 QUAL PGE2_DOWN_TRACK_DIMENSION, UINT8
PGE2_MUX_DIMENSION

PGE2_MUX_B_TABLE PGE2_DOWN_TRACK_DIMENSION, FLOAT32
PGE2_MUX_DIMENSION

PGE2_MUX_B_QUAL PGE2_DOWN_TRACK_DIMENSION, UINT8
PGE2_MUX_DIMENSION

PGE2_MUX_C_TABLE PGE2_DOWN_TRACK_DIMENSION, FLOAT32
PGE2_MUX_DIMENSION

PGE2_MUX_C_QUAL PGE2_DOWN_TRACK_DIMENSION, UINT8
PGE2_MUX_DIMENSION

PGE2_MUX_D_TABLE PGE2_DOWN_TRACK_DIMENSION, FLOAT32
PGE2_MUX_DIMENSION

PGE2_MUX_D_QUAL PGE2_DOWN_TRACK_DIMENSION, UINT8
PGE2_MUX_DIMENSION

PGE2_CAMERA_TABLE PGE2_DOWN_TRACK_DIMENSION, FLOAT32
PGE2_CAMERA_DIMENSION

PGE2_CAMERA_QUAL PGE2_DOWN_TRACK_DIMENSION, UINT8
PGE2_CAMERA_DIMENSION

PGE2_CAMERA_TABLE PGE2_DOWN_TRACK_DIMENSION, FLOAT32
PGE2_CAMERA_DIMENSION

PGE2_CAMERA_QUAL PGE2_DOWN_TRACK_DIMENSION, UINT8
PGE2_CAMERA_DIMENSION

PGE2_CAMERA_TABLE PGE2_DOWN_TRACK_DIMENSION, FLOAT32
PGE2_CAMERA_DIMENSION

PGE2_CAMERA_QUAL PGE2_DOWN_TRACK_DIMENSION, UINT8
PGE2_CAMERA_DIMENSION

PGE2_CAMERA_TABLE PGE2_DOWN_TRACK_DIMENSION, FLOAT32
PGE2_CAMERA_DIMENSION

PGE2_CAMERA_QUAL PGE2_DOWN_TRACK_DIMENSION, UINT8
PGE2_CAMERA_DIMENSION
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SECTION 5.0

Table 5-26: Engineering Data Swath Field Definitions (Continued)
Field Name . . .
Parameter Description Dimension List Number Type

PGE2_CAMERA_TABLE PGE2_DOWN_TRACK_DIMENSION, FLOAT32
PGE2_CAMERA_DIMENSION

PGE2_CAMERA_QUAL PGE2_DOWN_TRACK_DIMENSION, UINT8
PGE2_CAMERA_DIMENSION

PGE2_CAMERA_TABLE PGE2_DOWN_TRACK_DIMENSION, FLOAT32
PGE2_CAMERA_DIMENSION

PGE2_CAMERA_QUAL PGE2_DOWN_TRACK_DIMENSION, UINT8
PGE2_CAMERA_DIMENSION

PGE2_CAMERA_TABLE PGE2_DOWN_TRACK_DIMENSION, FLOAT32
PGE2_CAMERA_DIMENSION

PGE2_CAMERA_QUAL PGE2_DOWN_TRACK_DIMENSION, UINT8
PGE2_CAMERA_DIMENSION

PGE2_CAMERA_TABLE PGE2_DOWN_TRACK_DIMENSION, FLOAT32
PGE2_CAMERA_DIMENSION

PGE2_CAMERA_QUAL PGE2_DOWN_TRACK_DIMENSION, UINT8
PGE2_CAMERA_DIMENSION

PGE2_CAMERA_TABLE PGE2_DOWN_TRACK_DIMENSION, FLOAT32
PGE2_CAMERA_DIMENSION

PGE2_CAMERA_QUAL PGE2_DOWN_TRACK_DIMENSION, UINT8
PGE2_CAMERA_DIMENSION

PGE2_TEMP_TABLE PGE2_DOWN_TRACK_DIMENSION, FLOAT32
PGE2_TEMPERATURE_DIMENSION

PGE2_TEMP_QUAL PGE2_DOWN_TRACK_DIMENSION, UINT8
PGE2_TEMPERATURE_DIMENSION

PGE2_AUXILARY_TABLE PGE2_DOWN_TRACK_DIMENSION, INT32
PGE2_AUXILARY_DIMENSION

PGE2_AUXILARY_QUAL PGE2_DOWN_TRACK_DIMENSION, UINT8
PGE2_AUXILARY_DIMENSION

PGE2_TIME_TABLE PGE2_TIME_DIMENSION, UINT8
PGE2_TIME_ARRAY_DIMENSION

Table 5-27 lists the data fields in the swath based on the location the data has been collected on the

instrument. Each represents an SDS in the output MISR engineering file.
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Table 5-27: Swath Data Fields for Engineering Data
Field Name Description Data Type Valid Range
PGE2_time_table
time_days Time tag -first 16 bits of 64 bit time tag FLOAT32 0 - 65536
field representing days (array of 2 bytes)
time_msecl Time tag - second 16 bits of 64 bit time | FLOAT32 0 - 65536
tag field representing milliseconds
(array of 2 bytes)
time_msec2 Time tag - third 16 bits of 64 bit time tag | FLOAT32 0 - 65536
field representing milliseconds (array of
2 bytes)
time_micro Time tag - fourth 16 bits of 64 bit time FLOAT32 0-1000
tag field representing microseconds
(array of 2 bytes)
Packet_qual
qual_indicator Motor packet data quality indicator UINT8 0-128
Quality values associated with each
motor packet. Using bit-level triggers
the quality flag is toggled as follows:
Bit 0: Virtual data file could not be
opened
Bit 1: Header file could not be read
Bit 2: Header packet count wrong
Bit 3: Header spacecraft id wrong
Bit 4: Header time stamp wrong
Bit 7: Swath OK flag
Swtich_values UINT8
cover_latched Instrument cover latched UINT8 0/1
n_cal_pnl_latched North calibration panel latched UINT8 0/1
s_cal_pnl_latched South calibration panel latched UINT8 0/1
cover_open Instrument cover open UINT8 0/1
cover_closed Instrument cover closed UINT8 0/1
n_cal_pnl_deploy North calibration panel deployed UINT8 0/1
n_cal_pnl_stowed North calibration panel stowed UINT8 0/1
s_cal_pnl_deploy South calibration panel deployed UINT8 0/1
s_cal_pnl_stowed South calibration panel stowed UINT8 0/1
repl_htrl Replacement heater (1) indicator UINT8 0/1
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SECTION 5.0

Table 5-27: Swath Data Fields for Engineering Data (Continued)

Field Name Description Data Type Valid Range
repl_htr2; Replacement heater (1) indicator UINT8 0/1
MUX A data
vl_ref_voltage One volt reference voltage (V) FLOAT32 0 to 6 volts
v5_ref_voltage Five volt reference voltage (V) FLOAT32 0 to 6 volts
goni_diode_temp Temperature of goniometer PIN (deg C) | FLOAT32 -30to +50 deg C
pinl_diode_temp Temperature of PIN1 (deg C) FLOAT32 -30to +50 deg C
pin2_diode_temp Temperature of PIN2 (deg C) FLOAT32 -30 to +50 deg C
pin3_diode_temp Temperature of PIN3 (deg C) FLOAT32 -30to +50 deg C
pin4_diode_temp Temperature of PIN4 (deg C) FLOAT32 -30to +50 deg C
hqge_blue_green_temp Temperature of blue (green) HQE (deg FLOAT32 -30to +50 deg C
C)
red_nir_temp Temperature of red (NIR) HQE (deg C) FLOAT32 -30to +50 deg C
cover_motor_temp Motor cover temperature (deg C) FLOAT32 -30to +50 deg C
cal_pnl_motor_temp South Cal Panel motor temperature FLOAT32 -30to +50 deg C
(deg C)
opt_bench_temp Optical bench control temperature (deg | FLOAT32 -30to +50 deg C
C)
pin2_blue_data PIN2 blue current (na) FLOAT32 0.8to 48 na
pin2_green_data PIN2 green current (na) FLOAT32 0.8to 48 na
pin2_red_data PIN2 red current (na) FLOAT32 0.8to 48 na
pin2_NIR_data PIN2 NIR current (na) FLOAT32 0.8to 48 na
MUX B data
v1l_ref _voltage One volt reference voltage (V) FLOAT32 0 to 6 volts
v5_ref voltage Five volt reference voltage (V) FLOAT32 0 to 6 volts
power_sply_current System power supply current (A) FLOAT32 -0.0184 t0 1.61
amp
cover_motor_current Cover motor current (ma) FLOAT32 0to 2110 ma
goni_pin_blue_data Goniometer PIN blue current (na) FLOAT32 0.8to 48 na
goni_pin_green_data Goniometer PIN green current (na) FLOAT32 0.8to 48 na
goni_pin_red_data Goniometer PIN red current (na) FLOAT32 0.8to 48 na
goni pin_NIR data Goniometer PIN NIR current (na) FLOAT32 0.8to 48 na
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Table 5-27: Swath Data Fields for Engineering Data (Continued)

Field Name Description Data Type Valid Range
pinl_blue_data PIN1 blue current (na) FLOAT32 0.8to 48 na
pinl_green_data PIN1 green current (na) FLOAT32 0.8to 48 na
pinl_red_data PIN1 red current (na) FLOAT32 0.8to 48 na
pinl_NIR_data PIN1 NIR current (na) FLOAT32 0.8to 48 na
opt_bench_temp Optical bench temperature (deg C) FLOAT32 -30 to +50 deg C
goni_cover_mtr_temp Goniometer cover motor temperature FLOAT32 -30 to +50 deg C

(deg C)
cal_pnl_motor_temp North Cal Panel motor temperature FLOAT32 -30to +50 deg C
(deg C)
volt_ref_temp Voltage reference temperature (deg C) FLOAT32 -30 to +50 deg C
MUX C data
vl_ref_voltage One volt reference voltage (V) FLOAT32 0 to 6 volts
v5_ref_voltage Five volt reference voltage (V) FLOAT32 0 to 6 volts
goni_motor_current Goniometer current (ma) FLOAT32 0102110 ma
tec_pos_x_temp TECRAD+X temperature (deg C) FLOAT32 -30to +50 deg C
pin3_blue_data PIN3 blue current (na) FLOAT32 0.8to 48 na
pin3_green_data PIN3 green current (na) FLOAT32 0.8to 48 na
pin3_red_data PIN3 red current (na) FLOAT32 0.8to 48 na
pin3_NIR_data PIN3 NIR current (na) FLOAT32 0.8to 48 na
pind_blue_data PIN4 blue current (na) FLOAT32 0.8to 48 na
pind_green_data PIN4 green current (na) FLOAT32 0.8to 48 na
pin4d_red_data PIN4 red current (na) FLOAT32 0.8to 48 na
pin4_NIR_data PIN4 NIR current (na) FLOAT32 0.8to 48 na
el_rad_neg_x_temp Elec Rad -X temperature (deg C) FLOAT32 -30to +50 deg C
n_cal_pnl_temp
n_cal_pnl_temp North Cal Panel temperature (deg C) FLOAT32 -30to +50 deg C
s_cal_pnl_temp South Cal Panel temperature (deg C) FLOAT32 -30 to +50 deg C
MUX D data
v1_ref voltage One volt reference voltage (V) FLOAT32 0 to 6 volts
v5_ref_voltage Five volt reference voltage (V) FLOAT32 0 to 6 volts
s_cal_pnl_motor_curr South Cal Panel motor current (ma) FLOAT32 0to 2110 ma
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Table 5-27: Swath Data Fields for Engineering Data (Continued)

Field Name Description Data Type Valid Range
v5_logic_monitor +5V logic monitor voltage (V) FLOAT32 0 to 6 volts
v28_bus_monitor +28V bus monitor voltage (V) FLOAT32 0 to 55.44 volts
v11l_bus_monitor +11V bus monitor voltage (V) FLOAT32 0to 22.04 volts
dc_dc_converter_current DC/DC converter current (A) FLOAT32 -0.00876 to 2.77

amp

tec_volt_monitor TEC monitor voltage (V) FLOAT32 0 to 55.44 volts
hge_blue_data Goniometer position (deg) FLOAT32 0.8to 48 na
hge_blue_data North Cal Panel motor current (ma) FLOAT32 0.8to 48 na
hge_blue_data HQE blue current (na) FLOAT32 0.8to 48 na
hge_green_data HQE green current (na) FLOAT32 0.8to 48 na
hge_red_data HQE red current (na) FLOAT32 0.8to 48 na
hge_nir_data HQE NIR current (ma) FLOAT32 0.8to 48 na
Camera data (9 iterations)
v1_ref _curr One volt reference voltage (V) FLOAT32 0 to 6 volts
v5_ref_curr Five volt reference voltage (V) FLOAT32 0 to 6 volts
ccd_fp_temp CCD focal plane temperature (deg C) FLOAT32 -30to +50 deg C
optics_templ Optics 1 temperature (deg C) FLOAT32 -30to +50 deg C
optics_temp2 Optics 2temperature (deg C) FLOAT32 -30to +50 deg C
optics_temp3 Optics 3temperature (deg C) FLOAT32 -30to +50 deg C
optics_temp4 Optics 4temperature (deg C) FLOAT32 -30 to +50 deg C
tec_hot_voltage_temp TEC hot junction temperature (deg C) FLOAT32 -30to +50 deg C
v28_input_current Input V28 current (ma) FLOAT32 0 to 587 ma
cam_head_temp Camera head temperature (deg C) FLOAT32 -30to +50 deg C
tec_cold_junc_temp TEC cold junction temperature (deg C) FLOAT32 -30to +50 deg C
pwr_trans_ql_temp Q1 temperature (deg C) FLOAT32 -30to +50 deg C
fp_heater_vitg Focal plane heater voltage (V) FLOAT32 -30to +50 deg C
esc_vref_temp ESC reference temperature (deg C) FLOAT32 -30 to +50 deg C
hybrid_temp Hybrid temperature (deg C) FLOAT32 -30to +50 deg C
Auxillary data
NHK flag UINT8
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Table 5-27: Swath Data Fields for Engineering Data (Continued)

Field Name Description Data Type Valid Range
CAM flag UINTS
CMD flag UINTS

PGE2_packet_meta_table

(Field definitions described Table )

5.1.6.6.1 OBC Data file

For MISR Calibration processing the data collected during any of the types of calibrations
sequence modes generates On-board calibration data which is stored in an output MISR OBC
swath file. Data quality checks are performed on all radiometry, temperatures and time tags in the

packets.

Table 5-28: OBC Data Dimension Descriptions

Dimension Description Valid Values
PGE5_TIME_DIMENSION Unlimited, time tag for each engineering packet 0-
collected
PGE5_TIME_ARRAY_DIMENSION Number of bytes in a engineering/navigation packet | 8
time tag
PGE5 DOWN_TRACK_DIMENSION Unlimited, number of OBC samples retrieved 0-
during a calibration sequence
PGE5_RAD_DIMENSION Radiometry values retrieved during a calibration 26
sequence
PGE5_TEMPERATURE_DIMENSION Diode temperature readings retrieved during a 8
calibration sequence
Table 5-29: OBC Data Swath Field Definitions
Field Name . . .
Parameter Description Dimension List Number Type
Swath OBCSwath
PGES5_PACKET_QUAL PGE5_DOWN_TRACK_DIMENSION UINT32
PGE5_RAD_TABLE PGE5_DOWN_TRACK_DIMENSION, FLOAT32

PGE5_RAD_DIMENSION
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DATA PRODUCTS FOR LEVEL 1A SECTION 5.0
Table 5-29: OBC Data Swath Field Definitions (Continued)
Field Name . . .
Parameter Description Dimension List Number Type

PGE5_RAD_QUAL PGE5_DOWN_TRACK_DIMENSION, UINT8
PGE3_RAD_DIMENSION

PGE5_TEMP_TABLE PGE5_DOWN_TRACK_DIMENSION, FLOAT32
PGE5_TEMPERATURE_DIMENSION

PGE5_TEMP_QUAL PGE5_DOWN_TRACK_DIMENSION, UINT8
PGE5_TEMPERATURE_DIMENSION

PGE5_PKT_TIME_TABLE PGES_TIME_DIMENSION, FLOAT32
PGES_TIME_ARRY_DIMENSION

PGES5_DIODE_TIME_TABLE | PGE5_TIME_DIMENSION, FLOAT32
PGES_TIME_ARRY_DIMENSION

Table